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UNnrERSiry Hospital' 


ON THE USE OF SERUM AND BLOOD OF CONVALESCENT 

PATIENTS IN THE TREATMENT OF LOBAR PNEU- 
MONIA AND INFLUENZAL PNEUMONIA 

I \\1SH to present today 2 cases of lobar pneumonia, one 
shon-ing spontaneous recoverj', the second an immediate crisis 
and beginning convalescence on the fifth day of the disease 
following intravenous injection of blood-serum from the first 
case, and will follow with a report of our pre\ious experience 
in other cases. 

Serum Donor, Case A. — Mr. H. B., aged tw’enty-one, student, 
after a severe e.\-posure developed a "heaxy cold in his chest” 
on December 12th, but though chilly and feeling ill continued up 
and about until December 14th, when he had more pronounced 
chills and vomited. His fever rose sharply after the chill. 
Severe pleuritic pain in the low'er left chest and painful coughing 
with blood-stained expectoration followed. On admission to the 
hospital, the same day, clear signs of consolidation of the left 
lower lobe were detected, and Ins leukotytes numbered 23,200, 
tlie neutrophils being 85 per cent. The sputum was found to 
contain Type II pneumococci. 

Strapping gave great relief to the pleuritic pain. The rest 
of his treatment consisted of moderate doses of quinin (1 gm. 
daily) and tincture of digitalis with solution of potassium dtrate. 
fter twenty-four hours of continuous fever at about 103° F., 

’ December 21, 1920. 
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the Icmpcralurc fell rapidly to about J01° F., tlien a /gradual 
decline occupied the next three days, tlie normal being reached 
on the eighth day after tlic first symi)tonis. 

On Dccemlier 19th, after Die crisis anrl return to normal 
temperature, 225 c.c. of blood were taken from Jiis median basilic 
vein and allowed to coagulate on ice. 'J'lie serum was centrif- 
ugated to clear it of suspended matters. Culture of the serum 
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was made and reported “no growth” on December 20th. 'J'hc 
patient had a sliglit reactive rise of temperature (99® F.) after 
the withdrawal of blood, but this subsided in a few liours and 
convalescence proceeded rapidly. 

Case I. — Mr. U, S,, af'Cf! nineteen, a student, was admlttcfl 
on December 17th. He liad liad a “cold” for about a week, but 
flid not feel particularly ill. On December Kith severe headache, 
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■n-eakness, and vomiting set in, and increase of cough witli blood- 
tinged expectoration occurred at the same time. 

At the age of six j-’ears he had an attack of acute articular 
rhemnatism, and several lesser attacks followed in the next five 
years, hut his heart was not recognizably affected. 

On phj’sical examination at admission to the hospital distinct 
consolidation of the left lower lobe was found. The breathing 



Fig. 92. — Case 1. Serum (50 c.c.) from Case A intraN’Cnously on fifth day. 

was tubular, and without rales. A systolic murmur was heard 
at the apex of the heart and the left border of the heart was 
displaced slighUy to the left. Leukocj-tes 35,800; neutrophils 
89 per cent. 

The patient’s general condition was more xmsatisfactoiy than 
appears from the chart. The dj’spnea was not a pronoimced 
sjTnptom, but frequent coughing with blood-tinged expectoration, 
incessant vomiting, and prostration of strength were marked. 
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On December 20th (fifth day of disease) therewas some decline 
of fever, but it had risen again, and the chest signs seemed 
increasing rather than diminishing. At 4.30 p. m. 50 c.c. of 
senun from Case A were administered intravenously. The im- 
mediate crisis foUoTOng the injection is well shown in the ac- 
companying chart. No reaction of any kind followed the injec- 
tion and the crisis was imattended by any pronounced symptoms. 

Later Notes . — ^Physical examination (December 21st) showed 
marked improvement in the degree of dulness and the character 
of the breath sounds, but there were few rales. On December 
22d at 10 A. ir. the signs at the left base had largely vanished. 
The continuance of the same rate of respirations after critical 
decline of temperature and pulse-rate has been the principal 
feature of interest. The disturbance of stomacli (vomiting) 
continued up to the time of crisis and then quickly subsided. 

Both cases were reported to us as Type II infections. In the 
series of lobar pneumonias we treated in 1916-17, which will be 
detailed presently, I am imable to report on the type in all cases 
treated or for the donors of the serrnn, and I have no definite 
opinion to offer from our obser\'ations as to the particular ad- 
vantage derivable from the use of serum derived from a case of 
a certain type in corresponding types of the disease. After our 
preliminary experiences with this method of treatment we hoped 
to investigate the special advantage of serum from one typej^in 
the same tjqje of infection, but a lack of sufficient clim'cal 
material and other difficulties prevented our following up this 
problem. 

The striking result seen in this case (Case I) was seen in a 
considerable proportion of the cases included in tlie two series 
of cases to which I shall presently call your attention. In some 
patients the beneficial effects following serum injections were 
little short of dramatic; in some though not as strikingly rapid 
results followed, no doubt could be entertained regarding the 
improvement in the patient’s condition; in a few' cases gradual 
amelioration of the symptoms with slow decline of temperature 
occurred. 

In your studies regarding the treatment of pneumonia you 
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have learned that the treatment of this disease still remains 
highly unsatisfactory notwithstanding the fact that considerable 
advances seem to have been made in the direction of the produc- 
tion of specific sera for the treatment of certain tjpies of cases. 
It is not my intention to discuss this aspect of the question 
today; suffice it to say that, so far as our present knowledge is 
concerned, considerable value seems to attach to the alien serum 
prepared for the treatment of cases of pneumonia due to the 
pneumococcus of T 5 q)e I, but little has been accomplished in 
the direction of controlling or curing cases caused by other types 
of pneumococci. 

You are, of course, familiar with the fact that the tjq)mg of 
organisms ofiers some difficulties, and that unless the T 3 'pe I 
serum is used in a routine manner until reports regarding the 
specific tj^pe concerned have been received much practical dif- 
ficult}’’ stands in the way of the general adoption of this method 
of treatment. So far as other types of pneumonia are concerned 
we are left •without a specific form of management. 

I may perhaps ■without hesitation add that certain forms of 
drug treatment apparently e.xerdse some influence in the control 
of this disease, and much is yet to be learned regarding further 
possible advances in tins direction. For many years quinin 
administered freely during the first few days of the disease 
has been regarded as ha-v’ing distinct curative value, and forms of 
quinin compounds carr}Tng a high proportion of quinin have 
been recommended, though at the present time these special 
preparations are perhaps of less practical value in the treatment 
of pneumonia than the older and more familiar salts of the drug. 
Other treatment of the disease is mainly supportive and s}mp- 
tomatic. The special matter, however, that I wish to discuss 
today is the use of human serum obtained from convalescent 
patients, and I shall, therefore, omit any further reference to 
other forms of treatment. 

Though the presence of immune bodies in the blood of con- 
valescent cases of pneumonia was long ago recognized,~ and 
though some attempts at this plan of treatment were made 
in the early 90 s, no practical results were achieved, and our 
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investigations were taken up during 1916-17 without much 
regard to previous investigations and, indeed, without any 
recollection of their existence. 

When one considers the clinical history of the disease and 
studies the fever curve in pneumonia the suggestion readily 
offers itself that there must be a rapid liberation of some sort of 
antibodies at the lime of the crisis to e.xplain the rapid sub- 
sidence of tlie fever and the remarkable improvement in the 
general condition of the patient, particularly in the respiratory 
and the circulatory embarrassment that characterize the disease 
just prior to the crisis. It has often been asserted by therapeutic 
writers that the circulatory weakness and cardiac embarrassment 
in the late stages of pneumonia arc due to the extent of the pul- 
monary consolidation and the consequent obstruction to the 
pulmonary circulation, and that the respiratory difficulties arc 
similarly produced. When one observes, however, tliat im- 
mediately following the crisis the cardiac action is rapidly re- 
stored, pulse-rate diminished, and the respirations, previously 
rapid, shallow, and inadequate, assume more normal characters, 
while at the same time no change whatever is discoverable in the 
degree of consolidation or in the otlicr physical signs, the thought 
is suggested that mechanical c.xplanation5 will not suffice. It 
is apparently clear that the circulatory and repiratory embar- 
rassments arc toxic (centric) in origin and that their prompt 
relief at the time of the crisis is due to the removal or neutraliza- 
tion of toxic substances by antibodies. That such antibodies do 
develop in tlic blood as the result of pneumococcus infections 
was demonstrated many years ago by George and Felix Klemperer 
(Berlin. Klin. Wocli., vol. .xxviii, pp. 833-869), who found in the 
blood of rabbits immunized with pnciunococci antibodies which 
were capable of exercising a protective influence in cases of 
experimental inoculation. 

Subsequently Carter and Hughes (Therapeutic Gazette, 
October, 1892) used defibrinated blood from a convalescent 
pneumonia case in tlic treatment of a case of pneumonia, but 
obtained unsatisfactory results. Later Hughes (Transactions 
Pan-American Congress, 1893, p. 324) reported before the Pan- 
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American Congress a series of 13 cases in v;:liidi convalescent 
serum was used for the treatment of pneumonia, but expressed 
distinct disappointment at the results he was able to observ'e. 
The serum was obtained by applying blisters, and is stated to 
have been taken from patients “never more than two weeks after 
convalescence and in many of them at an earlier date.” A study 
of the case histories in this series indicates that the material 
was impromising for any form of treatment, and it may also 
be noted that the method of obtaining serum was not a satis- 
factory one. The dosage of serum also was distinctly inadequate. 

Andreoud (Revue de la Suisse Roman., February 20, 1893) 
records 3 cases in which small subcutaneous injections of whole 
blood from convalescent cases were employed. Only 2 or 3 c.c. 
of blood were used, and in but 1 of the cases was any result 
obtained that was at all definite. 

After these early attempts no further practical steps were 
taken in the direction of the utilization of blood or serum from 
convalescent patients in the treatment of the disease. 

Dochez (Studies from the Rochefeller Institute, vol. xvii, 1913, 
p. 506) reviews the literature bearing on the development of anti- 
bodies in the blood of experimental and spontaneous pneumo- 
coccus infections and reports regarding investigations of his own. 
He dtes the work of the Klemperer brothers already mentioned, 
and the subsequent work of Neufeld and Handel, who demon- 
strated the presence of antibodies in the blood of mice and rabbits; 
also those of Strouse, whose results were not uniform, and Selig- 
man and Klopstock, who failed entirely. In his own investiga- 
tions postcritical serum was mixed with cultrues of ^'irulent 
organisms and the mixture injected into white mice. The serum 
from 14 cases of pneumonia was thus tested — ^in 10 against 
homologous organisms, in 3 against stock organisms, and in 1 
against the organisms from a definite case. The protection was 
found more erident when the test was made with homologous 
organisms, and in all of the 10 cases in this series some effect 
was observable. In the 3 cases tested against stock organisms 
no effect was observed, while in the case tested against the organ- 
ism from a definite case of pneumonia protection against 100 
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IctliJil doses of the organism was obtained. In one test of serum 
with two organisms — stoclc culture and a liomologous culture — 
no protection was found against the stock culture, while the 
protection against the homologous culture was manifest up to 
one thousand times the lethal dose. 

liegarding the time of appearance of antibodies in the blood 
Dochez states that in only 4 cases was any protective power 
demonstrable before the crisis. In 2 little or no power was 
found immediately after defervescence, but antibodies aj^peared 
at a later dtite—in 1 si-xteen days after defervescence. In 7 
patients the protective jiowcr was undiminishetl as long as the 
patients were under observation (five to twenty days), while in 
5 cases diminution of the jn'otectivc power was evident, amount- 
ing to a slight up to a complete loss of power. In several in- 
stances a slight return of j)rotcctivc power was noted late in 
convalescence, and in a few disappearance of the i)rolcctivc 
bodies occurred with slight return of fever, while in others the 
disappearance occurred during a totally afebrile convalescence. 
He concludes that the appearance of protective bodies coincides 
with the crisis of the disease. It may be noted that the method 
of investigation employed was one that might demonstrate the 
presence of antibodies capable of restraining the action of 
pneumococci or of destroying these organisms, but might have 
little or no value in showing the presence of other types of 
bodies that may be especially concerned in the jjrocesses in- 
volved in the crisis of the disease. 

Without any special reference to Dochez’s investigations, it 
had occurred to us that the jjhcnomcna of the crisis and the sub- 
scf|ucnt behavior of many cases of jmeunionia justify the suspicion 
that antibodies are jnobably present in the circul.ation in greatest 
abundance at and imetliatcly following the time of the crisis, 
and that in many Ciises these irrotectivc substances perhaps 
disappear shortly thereafter. As a probable proof of this 
assumi)ton it may be recalled that pleurisies and empyema of 
pneumococcic character frequently occur some days after sharp 
crises, and the assumption is perhaps not unwarranted that the 
occurrence of these complications is evidence that whatever 
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protective povrer may have been eserdsed during the crisis has 
been dissipated before the time of development of the complica- 
tions named. Dochez’s investigations seem to bear out this 
thought. At least his discoveiy that in some instances disap- 
pearance of the antibodies coincides with febrile recurrences 
seems to be proof in this direction. 

j\cting upon the assumption that antibodies may be present in 
greatest abundance just following the crisis, we rmdertook the 
treatment of a series of cases of pneumonia during the winter of 
1916-17 by withdrar\-ing blood from patients as soon after the 
crisis as possible and using the serum or in some cases the whole 
blood for the treatment of other cases. At the time named our 
t}-ping of pneumonia cases was not as satisfactorj* as at present, 
and consequently it is impossible to state what results were 
obtained in particular tj-pes of cases, or the effect of blood or 
serum derived from particular tjpes of cases. 

Let me now give you briefly the outlines of the clinical 
histories of the cases in point. 

1916-17 SERIES OF LOBAR PIvETJMOIUA CASES 

Case n. — ^Ffle No. 10,568. L. G. Age twent^’-seven years. 
Admitted 9/10/16. Had had a “cold” for a wedr prerioush*. 
The day before admission had sharp pain in left chest n-ith 
repeated severe dulls; deep breathing aggravated pain. Yellow- 
ish-red expectoration. 

Phj-sical examination showed pneumonia of the left base. 
Blood: 26,900 leukocn'tes, 91 per cent, neutrophils. Sputum 
rusty, contained pneumococd. Gram-negative rods, no tuberde 
badili. 

9/I0/I6; At 12 noon (fifth day of disease) received intra- 
venous injection of 15 c.c. of serum from a patient who had just 
passed the crisis of pneumonia. At 1 p. it. leukoci-tes 17,800; 
3.55 P. M. oO c.c. of serum from same patient injected intra- 
venousb-; temperature 102° F. 

9/14/16: .^t 9 A. M. temperature 99.1° F., leukocj'tes 12,800. 

9/15/16; At 10 .a. it. leukocytes 12,900. neutrophils 78 per 

VOI., 4 — 
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cent., temperature 100° F. At 1.15 p. M. IS c.c. serum injected 
intravenously. At 3 p. M. and 6 p. ii. temperature 99° F. 

Subsequently temperature remained below 99° F. Resolu- 
tion and convalesence rapid. 

9/18/16: 175 c.c. of blood removed for collection of serum. 
Temperatiure at this time normal. 



Pig 93 _ — Case II. Lobar pneumonia. Scrum (45 c.c.) on fifth day and IS c.c. 

on seventh day. 


Case m. — File No. 10,623. W. hlcG. Age thirty-nine 
years. Admitted 12/13/16. Patient, a poorly developed and 
alcoholic subject, was e.\posed to cold four days pre\'iously and 
developed chilly sensations later in the day. One severe cliill 
during the night, delirious, and referred to the hospital. 

Physical examination showed limitation of e.\-pansion and 
evidences of consolidation in the right upper and lower lobe 
with marked frictions in the axilla. Heart regular, no murmurs, 
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no enlargement. Temperature from 100 to 102 F. Blood. 
22,400 leukocj'tes, neutrophib 89 per cent. 

12/15/16: Some e\ddence of impmrment of the left lung; 
heart distinctly rveak. Patient’s general condition very un- 
satisfactorj'; marked dehrium. 

12 /16 /l6 (ninth day) : 10 c.c. of serum injected intravenously. 
12/17/16: Not much change. 



Fig. 94. — Case IV. Lobar pneumonia. Scrum (20 c.c.) intramuscularly on 

' fifth day. 


12/18/16; Temperature falling graduall}'. 

12/19/16: Temperature reached 99° F. Chest full of moist 
rales, especially at right base, but invoking both sides. 
12/20/16; Patient wealter and delirious. 

12/21/16: Patient died, apparently of cardiac failure. 

Case IV. File No. 10,868. J. A. Aged sixty-three years. 
Admitted 2/25/17. Illness began 2/13/17 with pains in head, 
shoulders, and back, weakness and sweating. 
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2I2QIV1 : Pa.!A in the right side on deep breathing, 

l/lZ/Vl : Severe chill and sweating; not much sputum. 

Physical c,\-ammation showed some jaundice, marked sclerosis 
of the vessels; Argylc-Robcrlson pupil; consolidation of the left 
upper lobe; distinct bronchial breathing. Temperature 101° 
to 103® F. Blood, 18,450 W, B. C.; neutropluls 86 per cent, 
Wassermann strongly positive. Urine, 1.017, dark amber, cloud 
of albumin, many brownish granular casts, bilirubm+-f . 

2/27/17: Definite consolidation, crepitant rUlcs, tubular 
breathing involving left upper lobe. 

On tlic same day (four days after chill) 20 c.c. of scrum in- 
jected inlramu.sculariy at 2 J>. ar., temperature rose two degrees 
during the next six hours, and then rapidly fell to 97° F. during 
the night. 

3/1/17: Signs clearing, but still present; 300 c.c. of blood 
removed for collection of scrum (Wassermann report not yet 
received-— serum discarded later). 

Temperature rose to 101° F. on 3/2/17 and 100® 4- F. on 
3/4/17 and 3/5/17, but was subnormal between the elevations. 
Subsequent convalescence uninterrupted. 

Case V.— File No, 10,996. S. D. Aged twenty-five years, 
negro. Admitted 3/17/17. After being chilled three weeks 
previously, had several days of “cold” with fever; recovery 
apparently not complete. 

3/16/16: Tried to resume his work, but fainted in tlic subway. 
Marked pain in chest on breathing. Temperature liigh. 

Physical examination on admission: Marked signs of pneu- 
mom'a at left base, .scattered rAlcs elsewhere, and on right side. 
Some friction at left base. Blood examination showed 19,900 
leukocytes, 81 per cent, ncutropliiis. Sputum characteristic- 
pneumococcus 'i'ype I. '■J’emperature continuous from 10.3° to 
104® F. from admis.sion 3/17 to 3/21. 

3/20/17: Physical signs indicate increasing involvement of 
left upper lobe and marked rAlcs in the left lower Jobe, suggesting 
possibly beginning resolution. 

3/21/17: Left Ikisc, marked consolidation, less suggestion of 
rAlcs of resolution. Upper lobe definitely consolidated. At 
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12 M. (tenth day ?) 10 c.c. of serum injected intravenously. 
Temperature remained stationarj’’ until 9 p. M. 3/22, then rapid 
crisis and subsequent uninterrupted resolution. 

3/26/17: Leukocytes 10,900, neutrophils 75 per cent. 



Fig. 95. — Case V. Lobar pneumonia. Scrum (10 c.c.) intra^•cnously on 

tenth day. 


Case VI. — ^File No. 11,028. M. F. Aged t\yenty-eight 
years. Admitted 3/19/17. On 3/12/17 severe headache vhich 
obliged him to stop work. Dining the night intense pain in 
left chest interfering tvith brcatlung and short hacking cough 
vath blood-streaked sputa. Chest strapped, causing relief. 

Physical e.Kamination on admission shoved pneumonia of the 
left lover lobe. Blood axamination; 15,300 leukocytes and 
83 per cent, neutrophils. Sputum characteristic; pneumococcus 
Tj-pe n. Temperature from 3/19 to 3/21 continuous from 
161° to 103° F. 
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3/21 . Physical examination of left base as before; upper lobe 
now somewhat impaired. 

At 12 M. (eighth day): 10 c.c. of serum intravenously. Tem- 
perature subsequently rose from 101f° to 103° F. at 6 p. m., then 
rapid crisis to normal at 12 m. the following day. No subsequent 
elevation. 



Fig. 96. — Case VI. Lobar pneumonia. Serum (10 c.c.) intravenously on 

eighth day. 


3/22 : Rales of resolution and evident decrease in the physical 
signs. 

Complete and uninterrupted resolution. 

Case Vn. — File No. 11,043. J. G. Eighteen years. Ad- 
mitted 1 /8/17. On 1/5/17 had nausea and vomiting and stopped 
work. Following day had severe cough and pain in right chest, 
free expectoration of bloody, yellowish material. 

Physical examination showed slight jaundice; pronounced 
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consolidation wdth other signs of pneumonia of right base. 
Blood examination: 7800 leukocj*tes, 85 per cent, neutrophils. 
Urine contained bilirubin. Sputum hemorrhagic and bile tinged. 
Temperature continued at about 103° F. 

1/9/17 (fifth day): At 6 P. M. 10 c.c. of serum injected. 
Temperature fell during the night from 102 to 100 F., but 
rose the next day to 100° F., where it remained for three hoxns 



Fig. 97. — Case VII. Lobar pneumonia. Scrum (10 c.c.) intravenously on 

fifth day. 


and then fell by rapid crisis to normal, remaining normal imtil 
two weeks later, when he had a slight acute tonsillitis with fever 
lasting thirty-sLx hours. 

Resolution of lung progressive and uninterrupted after crisis. 

Case Vin. — File No. 10,057. E. G. Nineteen years. Ad- 
mitted 2/26/17. Illness began 2/22/17 \vith a severe chill 
lasting three hours, followed by shortness of breath, and two 
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days later by pain in side requiring strapping. Unproductive 
cough. Physical examination showed marked consohdation and 
other signs of pneumonia in the left lower lobe. Blood e.xamina- 
tion: leukocytes 14,800, 82 per cent, neutrophils. Temperature 
on admission 104'’ F., but fell during the night to 101° F., and 
rose the next afternoon to 104° F. 



Fig. 9S. — Case VIII. Lobar pneumonia. Scrum (10 cx.) intravenously on 

fifth day. 


2/27/17 (fifth day): At 3 p. ji. 10 c.c. of serum injected. 
Temperature fell from 104° to 102° F., but rose again the follow- 
ing afternoon to 104° F., then rapid crisis to normal. Subsequent 
to this there was rapid resolution ts-ith disappearance of pneu- 
monic signs. 

Case IX.—File No. 10,973. J. C. Aged forty-four years. 
Admitted 12/14/16. Illness began 12/10/16 vnth severe chUl 
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on returning home from "work, followed by pain all over body; 
later severe chest pain on breathing. Rusty sputiim. 

Physical examination on admission showed pneumonia of the 
right lower lobe. 

Blood examination: Leukocytosis 7100, neutrophils 82 per 
cent. Urine negative. 

12/16/16: Leukocytes 9900, neutrophils 85 per cent. 



Fig. 99.— Case IX. Lobar pneumonia. Scrum (10 c.c.) intraN-enously on 

sixth day. 


Temperature on admission 102° T. 

12/16 at 12.30 p. ir. (the sixth day of disease): 10 c.c. of 
scrum injected intravenously. Temperature fell to 99° F. at 
9 P. st., and during the mght rose again to 102° F. 

12/17: After reaching 102° F., temperature again rapidly 
fell to subnormal. Convalescence subsequently uninterrupted. 
You will obsert-c that of the 8 cases in this series, all of which 
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■were typical instances of lobar pneumonia, 7 recovered and 1 
died, a 'mortality of 12^ per cent. The fatal case was a double 
pneumonia, in a distinct^ alcoholic subject of poor development 
(strabismic and underdeveloped), and when admitted was in a 
highly unfavorable condition (active delirium). The immediate 
effect of the injections of serum is better shown in the charts 
accompanying the case reports than can be brought out in 
further discussion. In practically all of the cases some im- 
mediate effect from the injection seemed to be eiddent. In 3 
some slight increase of temperature suggesting a protein reaction 
occurred after the injections, but was followed soon afterward by 
a rapid crisis. In the other cases speedy decline of the tempera- 
ture followed the injection and subsequent convalescence of the 
patients was prompt and complete. In 3 of the cases a moderate 
increase in the leukocjffe count follow'ed the injection, but in 
the other cases rapid diminution in the leukocyte count was 
observed. There were but 2 cases in which the type of the 
disease was recorded — 1 case a Type I infection in which im- 
mediate effect was obtained from the use of the serum, the other 
a Type II case, -with equally satisfactory result. 

Though our results were highly encoimaging we discontinued 
the method of treatment during the subsequent year owing to 
our desire to have cases more accurately typed and practical 
difficulties standing in the way. Subsequently curtailment of 
the staff owing to the war conditions prevented resumption of this 
line of investigation, \mtil the epidemic of influenza in the fall of 
1918 and the early part of 1919, and the unsatisfactory results 
of other methods of treatment suggested to us the resiunption of a 
?;irm'1ar p lan for the treatment of influenzal pneumonias. In 
the earlier period of the epidemic of influenza during September 
and October, 1918 the enormous munbers of cases that came 
under our care and the depletion of our hospital staff made it 
impossible to follow up this work except in a few cases, but in 
the early part of 1919, ■nhen the epidemic had weaned and only 
moderate numbers of cases 'were admitted, 'we found it possible 
to resiune this study. 

The question of the possible usefulness of serum of con- 
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valescent influenza patients, of course, hinges on the probability" 
of there being a real immunity and of the occurrence of immune 
bodies in the blood after this disease. Older authors assert that 
there is rather a predisposition to subsequent attacks than an 
immunity, and numerous reports of repetitions of the disease 
in the same indi^•idual and of recurrence in considerable pro- 
portions of large numbers of persons prerdously knomi to have 
had the disease have been published. To a certain extent 
recurrent attacks may be attributed to postinfluenzal condi- 
tions (persistent bronchial infection, bronchiectasis, etc.), but 
in a large series of cases in which considerable numbers of 
people have suffered from subsequent attacks a year or more 
after pre%ious seizures, this e.xplanation cannot be regarded 
as ha\'ing weight. Jordan and Sharp (Jour of Infec. Dis., 
26, 463, May, 1920) have shown that among the men at the 
Great Lakes Naval Station and at Camp Grant 19.S per cent, 
among 1502 who had had influenza twelve to fifteen months 
pre\-iously had severe attacks in 1920, while 17.9 per cent, of 
4875 who had not had pre^^ous attacks were affected. The con- 
clusion from this large series of cases is ob\"ious, that there is not 
a pronounced immimity at this interv-al after preceding attacks, 
though, as the autliors properly observe, it does not prove the 
absence of immunity at earlier periods. In this connection it 
may be well to recall that formerly pneumonia, like influenza, 
was regarded as a disease winch instead of conferring immunity 
rather predisposes to subsequent attacks. At present the proof of 
temporary immunity and of immime bodies in the blood after 
pneiunonia cannot be questioned, and there is ground for be- 
lic\ing that a similar temporary" immunity" occurs in the case of 
influenza, though equally" con\"incmg proof caimot be brought 
forward. 

At the time when we were beginning to take up the question 
of immune serum in influenzal pneumonia based upon our 
prcuous c.xperience in lobar pneumonia, other clinicians also 
occupied tlicmsclves with the same problem, and a brief review 
of their reports will be of interest. 

McGuire and Redden made a preliminary report (Jour. Amer. 
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Med. Assoc., vol. 71, p. 1311, Oct. 19, 1918) on the use of immune 
serum in the treatment of influenzal pneumonia and published 
a second report (Ibid., vol. 72, p. 709, March 8, 1919). The 
final report gives the data in 151 cases seen at the Naval Hospital, 
Chelsea, and embraces all cases of influenzal pneumonia admitted 
to the wards since the treatment was begim, includmg the 37 
cases of the first report. In the tabulated statement of thp time 
of administration of the serum, it is shown that in 36 treatment 
was begun on the first day of the pneumonia, in 59 on the second, 
in 25 on the third, in 14 on the fourth, and 17 on later dates. 
The number of injections were as follows: 1 in 56, 2 in 49, 3 in 27, 

4 in 9, and 5 to 7 in the remaining 10. The temperature became 
normal in less than twent 3 '^-four hours in 27, in twenty-four hours 
in 56, in two days in 38, in three days in 14, in four days in 8, and 
in from six to eleven da}'s in the remaining 5. Of 138 cases, 83 
recovered by crisis and 55 by l^’^sis, the term “crisis” being used 
to indicate a drop of temperature to normal within twenty-four 
hours accompanied bj'’ general improvement. 

They state tliat they have considered as influenzal pneumom'a 
all cases with physical signs of pneumonia and a wliite blood 
coimt of 10,000 to 12,000 or less. If the wliite blood-count was 
higher, typing of the sputum was done. Even if the count was 
high and pneumococci of Group IV were found, the convalescent 
serum was used. 

They make a supplementary report on the treatment of 
cases from the U. S. S, Tacoma winch, coming from Bermuda 
November 5tli, developed influenza at New London, November 
18th, and sent to tlie Chelsea Hospital 77 cases out of a total of 
80 cases of influenza in a crew of 96, Of tlie 77 patients sent 
to the hospital, 20 developed pneumonia, and all of these reccii’cd 
immune serum as soon as the diagnosis was made. One patient 
had a complicating Tj^ie I pneumococcus infection for which the 
appropriate serum was given; 2 later developed streptococcic 
infection, 1 of them with empyema. There was one death, or 

5 per cent, mortality. 

General Sntnmary . — Of tlie 151 cases, 3 died without com- 
plication and 3 after developing streptococcus empyema. 
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Incomplete experiments Tvith pooled normal serum and with 
pooled serum from uncomplicated influenza patients indicate a 
lack of curative power in such. sera. Pooled senun from patients 
treated with normal serum seems to have about the same potencj* 
as that from the earlier untreated cases. 

After their first communication they ad\'ised (Jour. Amer. 
Med, Assoc., vol. 71. p. 1765, Nov. 23, 1918) that it was un- 
necessar}' to make compatibility tests of the blood before in- 
jections, and in their later report state that they have not 
observed chills, and have never seen urticaria or any other 
signs of serum sickness. 

Lajoie Qour. Lancet, 3S, 657, Nov., 1918) reports 1 case 
■adth rather striking resxilt after injection (intramuscularly) of 
50 C.C. of dtrated blood and 150 c.c. intravenoxisly. 

Machlachlan and Fetter (Jour. Amer. Med. Assoc., vol. 
71, No. 25, Dec. 21, 1918) report their results with the use of 
dtrated blood in the treatment of pneumonias following in- 
fluenza. As a rule, they used 75 c.c. of blood, and four injections 
vrere the most that they gave to any one patient. In all, 93 
injections were given to a total of 54 patients, all of whom 
represented severe influenzal infections with pneumonia. The 
milder t}-pes of infection were reser\-ed as donors of blood — 34 of 
their patients recovered, and 20 died. Of the fatal cases, there 
were 7 who were in the terminal stages when injected; and 
death occurred in all of these ■vvithin twelve hours after the 
injection. 

Ross and Hund (Jour. Amer. Med. Assoc., vol. bedi, p. 640, 
March 1, 1919) report a series of 49 cases, 28 of which were 
treated with dtrated immune blood and 21 cases sx’mptom- 
atically. The mortality of those treated with serum was e-vactly 
half (21.4 per cent.) of that of the series treated symptomatically 
(42.8 per cent,). 

They used from 250 to 500 c.c. of the whole dtrated blood 
at a dose. 

O’Malley and Hartman (Jour. Amer. Med. Assoc., vol. 
Ixxii, p. 34. Jan. 4, 1919) reported a series of 46 cases treated with 
dtrated plasma in which there were but 3 deaths (6.5 per cent.) 



9S8 


ALPRED STENGEL 


Their average (untreated) mortality was 25.2 per cent. (Ill pa- 
tients). They followed the technic of McGuire and Redden, 
giving 125 c.c. of the citrated blood at a dose. 

W. L. Brown and B. L. Sweet (Joiur. Amer. Med. Assoc., vol. 
Ixxi, No. 19, Nov. 9, 1918) report the use of citrated blood in 2 
cases, both of which recovered. 

1918-19 SERIES OF INFLUENZAL PNEUMONIA* 

Our own experience was limited to 12 cases, 9 of which were 
regarded as influenzal bronchopneumonia and 3 as lobar pneu- 
monias associated ndth influenza. It is, of course, obvious that 
in a civil hospital routine treatment of this sort carmot so readily 
be carried out as in a military establishment where the manage- 
ment of the material is so much more completely under the control 
of the physicians. In many cases we found it difficult to obtain 
blood from convalescent patients when particularly desirable, 
and were thus prevented from having a supply of blood or serum 
at times of greatest need. This difficulty, of course, will always 
occur, and is naturally one of the principal drawbacks in this 
method of treatment. A review of the experience we had during 
the influenzal period may now be recited. 

Serum Donor, Case B. — On January 5, 1919 a patient was 
admitted mth tj^pical influenzal pneumonia. The onset had 
been gradual, with muscular pains and pronounced malaise. 
There was no initial chill, nor were there pleuritic pains. The 
white cell count was 4600. Physical e.vamination showed scat- 
tered rales at both bases witli bronchial breathing. The patient’s 
recovery was prompt and uneventful. Nine days after the 
temperature was normal (January 18, 1919) .150 c.c. of blood 
were removed for the purpose of obtaining immune serum. Diag- 
nosis: Influenzal pneumonia. 

Case X. — On January 26, 1919, H. D,, a woman aged twenty- 
four, was admitted to the ward after four days’ illness in which 

* I OTsh to e.xpress my thaks to my intern, Dr. Francis Grant, for his 
enthusiastic help in the treatment of the influenzal series and in the preparation 
of the case reports of this group. 
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she had stiffered from severe pains in the back and limbs vrithout 
initial rhill or sore throat. There was a hacking cough and on 
examination of the chest impairment in percussion with barsb 
breath sounds and abundant rales at both bases were discovered. 
The blood coimt showed 7120 leukocytes and 60 per cent, 
neutrophils. Her temperature ranged froni 101° to 104° F. 
On the third day in the hospital or the sixth day of the disease 
she was given 30 c.c. of immune serum from the patient above 
referred to (Case B). The temperature at the time of injection 
was 102.4° F. On the seventh day of the disease ndthin tlurt}'- 
six hours of the administration of the serum her temperatme was 
normal and the subsequent recoverj' was tmeventful. Six daj’s 
after her temperature was normal 150 c.c. of blood were removed 
from a vein for the preparation of serum. Diagnosis: Influenzal 
pneumonia. 

Case XI. — On Februar}' 6th I. R., aged thirtj’-five, was 
admitted to the women’s ward, ha^•ing been ill four daj’S with 
severe headache following a sharp chill at the onset. She had had 
some cough for a week or two before. There was considerable 
dyspnea and blood-streaked sputiun. On physical examination 
marked impairment of the right base was found on percussion 
and large moist rales throughout both limgs. The blood count 
showed 9600 leukocytes with 92(?) per cent, neutrophils. The 
exact date of onset was difficult to determine oning to the preced- 
ing cough or cold, but it was supposed that the day of admission 
corresponded with the ninth day of the disease. Her tempera- 
ture continued from 101° to 103° F. up to the eleventh day, when 
she received 25 c.c. of serum from the original case (Case B). 
IVithin twenty-four hours her temperatme was normal and 
convalescence was apparently established. Diagnosis: Influ- 
enzal pneumonia. 

Case Xn. E. P., aged thirty-three, was admitted to the 
womens ward on February 6th, haxTng been ill for four days 
with severe aching pains bcgiiming in her legs and extending 
o\ cr the entire body. She had had severe headache and bloody 
expectoration and there were fine rales on both sides, mainlv at 
the bases. The right base was impaired on percussion and the 
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breathing was distinctly harsh, approaching a bronchial diar- 
acter. At tire left base tlie breathing was harsh, but tlierc was 
no dulness. The leukocyte count was 3400 with 71 per cent, 
neutrophils. Her temperature from the time of admission 
ranged from 101° to 104° F. On the sbcth day, with a tempera- 
ture of 103.2° F., she received SO c.c. of senmi from Case XI, 
which was followed by an almost immediate crisis and the 
temperature was normal thirty-six hours after the injection. 
Witliin twenty-four hours following the crisis she was bled 500 
c.c. for the preparation of serum. Her temperature remained 
normal sLx days, but she tlien developed a pleurisy with return 
of fever which lasted for ten days and ended in an uneventful 
recovery. Diagnosis: Influenzal pneumonia. 

Case Xin. — Mrs. S. H., aged thirty-four, had had a severe 
pleuritic pain follovdng exposure two weeks prior to admission, 
and since that time had been more or less ailing. Four days 
before admission she had a sharp chill with renewal of pleuritic 
pains, fever, headache, dyspnea, bloody sputimi, and an eruption 
of herpes about tlie mouth. Physical examination after ad- 
mission to the hospital showed some impairment of tlic left 
upper lobe and fine moist rfiles tliroughout both lungs. At the 
left base breath sounds were somewhat feeble or suppressed, 
while at the right base there was dulness on percussion and 
bronchial breathing. Leukocytes 20,200, neutrophils 96 per 
cent. Her temperature ran steadily at an elevation of between 
101° to 102° F. On the fifth, eighth, and m'nth days of the 
disease she received 30 c.c. of serum from Case XI. There was 
a moderate fall of temperature after each injection and a crisis 
within twenty-four hours folloudng the last. Within a day or 
two after the crisis the temperature rose again, with the devel- 
opment of empyema, for which tlioracotomy was done. The 
patient eventually recovered. The condition of the patient at 
tlie time she received the serum injections was desperate, as her 
dyspnea and cardiac weakness were out of all proportion to the 
degree of temperature. Following each injection there seemed 
to be a material improvement in the clinical appearance of the 
patient, and after the second tlierc was a sharp reactive leuko- 
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c)-tosis — 11,500. Notwithstanding the apparent improvements 
after the injections, the beneficial efiects of serum seemed less 
definite in this case than in others, and the final crisis quite 
probablj' occurred spontaneously as it might have done without 
the treatment administered. Diagnosis; Lobar pneumonia. 

Case XIV.— A. P., aged ten, a son of Case XU, was admitted 
to the children’s ward on February 23d. His illness had begun 
with a sudden sharp chill, cough, pain and hemoptj'sis, and 
there was marked consolidation of both lower lobes with diffuse 
r^les throughout both lungs. The leukocjTes numbered 14,500 
and there was S3 per cent neutrophils. On the ninth day after 
his admission he was given 30 c.c. of serum from Case XI, but 
was practically moribund at this time and showed no improve- 
ment following it. Death occurred twenty-four hours later. 
Diagnosis: Lobar pneumonia. 

Serum Donor, Case C. — ^N. P., aged twentj^-sis, admitted 
March 6th. Had been ill for one week, suffering from frontal 
headache, weakness in the lower extremities, myalgic pains, 
nausea, and fever. There was verj' little cough or expectoration, 
but on percussion impairment was found at the right base and 
bronchial breathing with fine moist rales were heard. Diffuse 
rales without marked change in breath sounds were heard 
throughout the remainder of the right limg. The leukocjTes 
numbered 8700, the neutrophils 86 per cent. His temperature 
fell to normal three days after admission and he was bled 600 c.c. 
forty-eight hours after the temperature had become normal. 

Serum Donor, Case D.— Mrs. S. S., aged fortj'-two, had 
taken cold a week before admission and foiu: daj’s later suffered 
from severe headache, dull, generalized muscular pains, and 
fever. Her lungs on admission showed harsh moist rales on 
both sides, without definite percussion dulness. The leukocj-tes 
were 6400, neutrophils 71 per cent. Her temperature ranged 
from 101° to 104° F. and declined rapidly on the third day after 
admission, reaching normal in thirty-suc hours. She was bled 
300 c.c. for immune senun. 

Case XV.— M. T., aged twenty-five, seen in consultation )vith 
Dr. Ullom. She had been ill for four days with a slight catarrhal 
voe. 4—61 
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(influenzal?) cold following exposure. After forty-eight hours she 
developed extreme muscular pains, cough, marked dyspnea, and 
high fever. When I first saw her on tlie fourth day^her tem- 
perature was between 104° and 105° F., pulse 100, respirations 
28 to 32. Cyanosis was marked and the examination of the 
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chest showed indefinite dulness at both bases and abundance of 
coarse moist rS.les. The breathing was harshly bronchovesicular, 
but not clearly bronchial. The skin was leaky and the patient’s 
general condition seemed desperate. On the fifth and sixth 
da3'^s of the disease, temperature remaining between 103° and 104° 
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F., she received two injections of 50 c.c. each of pooled serum 
from Cases C and D . Immediately following the first dose there 
was a critical decline of temperature to 101° F., where it remained 
for ten hours, when the second dose was administered. FoUo-a-ing 

a further crisis took place and the temperature reached 
normal in twelve hours. After this there was a rapid convales- 
cence. Diagnosis; Influenzal pneumonia. 

Case XVI. — Airs. deA., also seen outside the hospital, had 
been ill for seven days. She was deeply cyanotic and dyspneic. 
The onset of her illness had been gradual, with malaise and 
muscle pains, followed by cough, shortness of breath, and ex- 
pectoration. Diffuse uncertain consolidation at both bases with 
abundant moist rales and bronchial breathing were foimd on 
physical examination. On the seventh and eighth days she 
received 40 c.c. of serum obtained from her husband, who was a 
recent convalescent from influenzal pneumonia. The patient’s 
general condition improved distinctly after the serum injections 
and her temperature began to decline, but did not reach normal 
until four days later. Five days after the temperature was 
normal fever recurred with signs of pleurisy. The patient then 
made an uneventful recover}'. Diagnosis: Influenzal pneumonia. 

Case XVn. — AI. B., aged twenty-five, admitted to the men’s 
ward Alarch lOUi. A week preNuously be had had pleuritic 
pains followed by severe cough, shortness of breath, muco- 
purulent expectoration, and fever. On admission complete 
consolidation of the left lung and c\’idences of bronchitis of the 
right side were discovered. Leukoc>’tes 12,600, neutrophils 
90 per cent. On the third day after admission, and probably 
the seventh day of the disease, he was given 70 c.c. of pooled 
serum from Cases C and D. There was a severe reaction with 
a drill lasting about an hour. Within forty-eight hours his 
temperature had fallen to normal. Tj'pe II pneumocoed were 
found in tire sputum. After a week of normal temperature he 
developed empyema and was operated on, witlr eventual recover}'. 
Diagnosis: Lobar pneumonia. 

Case XVni, — Airs, AI. Z., aged twenty -nine, was seen at 
the Jewish Hospital with Dr. Ludwig Loeb. The patient was 
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in the eighth month of pregnancy. She had been ack for one 
week previously and had gradually grown worse; severe head- 
aches, muscle pains, prostration, with increasing cyanosis, and 
excessive dyspnea were the striking symptoms. Her temperature 
was low, ranging between 100" and 101° F. The pulse from 90 
to 120, the respirations from 40 to 60. When I saw her she was 
deeply cyanosed, breathing was excessively rapid and shallow, 
and the patient suffered from a suppressed cough with e.xpectora- 



Fig. 101. — Case XVIII. Influenzal pneumonia. (Serum (30 c.c.) intrave- 
nously on third (?) day. 

tion of bloody tinged, seropurulent fluid. There was also some 
hemorrhagic vomiting. Indefinite consolidation of the right 
base and abundant moist rliles and suppressed breathing through- 
out both lungs were found on physical examination. She was 
given 30 c.c. of serum obtained from a convalescent influenzal 
pneumom’a case. A moderate reaction with increase of her 
temperature from 1001° to 102° F. followed, and immediately 
after this a rapid crisis, the temperatxne reaching normal within 
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twenty-four hours after the injection. The whole picture of the' 
condition changed and the patient’s recoveiy followed. Two 
days after the crisis she was delivered of a dead fetus. Diagnosis : 
Influenzal pneumonia. 

Serum Donor, Case E.— Aged thirty. Admitted April 10th 
to the Women’s hledical Ward. A week before, after exposure, 
the patient had suffered from muscle pain, sore throat, and head- 
ache, followed by cough, expectoration, dyspnea, and cj^anosis. 
Diffuse patches of bronchial breathing and rales with indefinite 
consolidation at the right base and left apex were foimd on 
phv’sical examination. Leukocj'tes SSOO, neutrophils 75 per 
cent. Her temperature declined rather rapidly, reaching normal 
on the seventh daj'. Five days later 250 c.c. of blood were 
removed for serum. 

Case XIX. — ^I. W., female, aged sixteen, was admitted to the 
Medical Ward April 16th. Three daj's before admission she 
suffered from sore throat and general muscle pains. Two days 
later there was a slight chill, followed by fever, pain in the left 
chest and cough, with some mucopurulent e.xpectoration. Diffuse 
signs with xmcertain bronchial breathing and abimdant rSles 
were found at both bases. Subsequently marked impairment of 
percussion was found on the left side posteriorly and the breath 
sounds were clcarl}' bronchial. On the right side sonorous and 
fine moist r^lcs were heard throughout. Leukocydes 14,000, 
neutrophils S8 per cent. The temperature ranged from 101° to 
103° F., the pulse from 110 to 130, respirations from 30 to 50. 
Upon tlic sixth and seventh days after admission, clinical con- 
ditions haxing gradually increased, 30 c.c. of serum from Case E 
were administered. Her temperature at the time of the first 
injection was 102.5° F.; following this injection there was a 
rapid decline of temperature to 99° F. followed by a reactive 
rise to 100r° F., at which time the second injection was admims- 
tered. After this injection the temperature rose to 102° F., but 
immediately declined by rapid crisis, reaching 99° F. in twenty- 
four hours, and subsequently, ndth shght recurrences, to 100° 
or 100i° F., became normal in three or four daj's. Her sputum 
showed T >-pe IV pneumococci. There was a moderate urticarial 
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rash follow-ing the second injection. Three days after tlic 
temperature became normal she was bled 300 c.c. for serum. 
Diagnosis: Influenzal pneumonia. 

Case XX. — Mrs. L. M., aged forty-one, admitted to tlie 
Women’s Ward April 24th. Four days prewously muscle 
pains, sore throat, and a pleuritic stitch on the right side, followed 
by dyspnea and cough, mild chilliness, fever, mucopurulent, 
and at times blood-stained sputum and cj^anosis. On physical 
examination percussion showed dulness from the right base to 
apex posteriorly with fine rdles and bronchial breathing; coarser 
r&les were scattered through the left chest. The temperature 
ranged from 101° to 104° F. Leukocytes 12,000, neutrophils 
78 per cent. On the fomtli day of the disease (temperatiuc 
103° F.) 60 c.c. of serum from Case X were given. A sh’ght drop 
in temperature followed by a reactive elevation to the prerdous 
level and then by a critical decline to 100° F. was observed after 
the injection. A second elevation of the temperature occurred 
immediately after tliis to 103° F., when an intravenous injec- 
tion of 250 c.c. of 5 per cent, sodium bicarbonate solution was 
given. There was a sharp crisis following tin's and the tem- 
perature declined from 103° to 96° F. in sLx hours. No un- 
favorable symptoms were observed during this crisis. During 
tlie next twelve hours the temperature again rose rapidly to 
102f° F., but immediately fell again to the normal, where it 
remained until convalescence was completed. The sputum 
showed Type W pneumococci. Diagnosis: Influenzal pneu- 
monia. 

Case XXI. — Mrs. B. K., aged tliirty, admitted October 28, 
1918, had fallen ill on October 25th mtli cough and pain in the 
right chest, headache, myalgic pains, and vomiting. On phys- 
ical examination distinct impairment on percussion and sb'ght 
broncliial brcatliing were detected at the left base and suppressed 
breathing throughout the right lung. Subsequently numerous 
moist rales were heard, espedally on the left side, and tlic evidence 
of consolidation of the left base became more distinct. The 
temperature ranged from 102° to 104° F. The pulse-rate 
was from 80 to 105, respirations from 27 to 40. The leukocytes 
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numbered 6600, neutropbUs 58 per cent. On October 30th, Ae 
fifth day of the* disease, 40 c.c. of serum were injected, following 
which the tempera tnre declined to 100° F. in twenty-four hours 
and to the normal t^venty-four hours later. Convalescence was 
iminterrupted. 

In one other case, a woman aged fortj^-four, with presumably 
influenzal pneumonia, 75 c.c. of serum were administered, but the 
patient succumbed. As this case was admitted in a practically 
moribimd state and died ten hours later I have omitted it 
from the tabulated list of cases. Two other cases in the series 
were practically in a desperate state when admitted, but as 
death was not so immediately imminent I felt it right to 
include those, though they seemed wholly unfavorable at the 
time. 

In re\dewing the 12 cases of this series we regarded 9 as 
simple influenzal pneumoruas and 3 as lobar pneumonias in 
patients probably suffering from influenza. I do not wish at this 
time to enter at length on a discussion of the nature of influenzal 
pneumonia. The prevailing opinion regarding influenza un- 
doubtedly is that, whatever the original and specific cause of this 
disease, secondary infection later plays an important part and 
particularly in the cases terminating in pneumonia. There are, 
however, clinical and to a less e.xtent bacteriologic groimds for 
belic\'ing that cases of pure influenzal pneumonia occur, and 
there is good reason for belie^nng that the mere discovery of 
pneumococci or streptococci in the sputum of cases of influenzal 
pneumonia is insufficient exldence to prove that a mixed in- 
fection is necessarily present. In classifjdng our cases as either 
influenzal pneiunonia or lobar pneumonia we have been governed 
b\' clmical rather than bacteriologic considerations; and have 
been influenced mainly by the history’, the character and e.\'tent 
of physical signs, and by the lcukoc>'te count. Cases regarded as 
influenzal pneumonia have invariably shorni diffuse physical 
signs, commonly bilateral, and always much less clearly marked 
than in lobar pneumonia, and the leukocj'te count has usually 
been below 10,000, while the differential count has commonly 
shown a relative defidencj' in neutrophils, or at least no increase. 
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• The development of the signs of pneumonia is somewhat gradual 
and irregular, foUovdng a clear picture of orcfinary influenza. 
On the other hand, the cases regarded as lobar pneumonia have 

• had sudden onset of S 3 miptoms of pneumonia, a rapid develop- 
ment of phj^sical signs with clearly marked lobar consolidation. 
The leukocyte count was above 12,000 and the proportion of 

■ neutrophils marked (80 to 90 per cent.). Of the 12 cases reported 
here, 9 were regarded as influenzal pneumonia and 3 as lobar 
pneumonia in influenza patients. It must be admitted that 
the existence of influenza in the latter was not entirely 
certain, though clinical appearances strongly indicated its 
presence. 

All of these patients were seriously ill. In several the 
condition of the patients seemed well-nigh desperate. Tliis was 
particularly true of the pregnant woman seen at the Jewash 
Hospital and to a somewhat less extent of Case XV. The 9 
influenzal cases all recovered. Of the 3 pneumonias, 2 recovered, 
and Case XIV, a boy of ten, died. The clinical notes of the 
latter state that he was “deeply cyanotic, extremely dyspneic, 
and practically moribund” at the time serum was admin- 
istered. 

The injections of serum were given on from the sixth to the 
tenth day. In some instances it seems probable that resolution 
may have begun at the time of injections, though in every 
instance the clinical appearances did not indicate this, and the 
serum injections were used in the belief that the condition showed 
no e\adence of relief. The dosage of serum varied from 30 to 
70 c.c. In 2 cases a total of 100 c.c. were given; in 1, 90 c.c.; 
in 1, 60 C.C.; in 1, 70 c.c.; in 1, 50 c.c., and in the remainder 
■single injections of 30 c.c. So far as we could observe no 
.'marked difference -was' apparent when the larger doses were 
used. 

The serum used in these cases w'as derived from convalescent 
Influenzal pneumonia cases and was only employed when a 
negative Wassermann had been reported. As far as our op- 
portunities permitted the patients were bled as early as possible 
after convalescence, as we believed the antibodies more lilcely 
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to be present in abundance immediately foUon-ing defervescence. 
We also selected cases in vhich tbe decline of temperature was 
more or less critical. Frequentl}' this desire to obtain blood 
early was not fulfilled because of the condition of certain patients 
in the first few days following their convalescence. 

The technic used in obtaining and preparing the serum was 
ver\' simple. A needle coimected by a rubber tube with a fiask 
was introduced into the median basilic vein. The fiask was 
provided with a side opening through which suction could be 
made, and thus the blood was aspirated directly from the vein into 
the sterile flask. After the serum separated it was carefully 
pipeted and placed in sterile containers and kept on ice. Cul- 
tures of the serum were made to insure the absence of micro- 
organisms. In most instances our supply permitted us to use 
rather fresh serum, that is, serum within two or three days after 
it was prepared. In a few cases, however, the serum had been 
kept on ice up to ten days or two weeks. In most instances 
scrum from a single patient was employed, but in a few, com- 
binations, or pooled serum, were used. In only 2 cases did any 
reactions follow — in one a rather marked urticarial rash, in the 
other (a pneumorua case) a severe, but brief, chill. In the 
earlier series of cases (lobar pneumonias) the dosage of serum was 
relatively small, sometimes only 10 c.c. Doubt may naturally 
arise regarding the possible effects of such small doses, but the 
prompt crisis (occurring in cases treated as early as the fifth or 
si.xth day of the disease) is, to say the least, suggestive. 

It is. of course, impossible to draw any conclusions from such 
small groups of cases, and no attempt will be made to do so. 
The results must be taken as suggestive of a possible means of 
combating forms of diseases for which other modes of treatment 
arc ratlicr inadequate. 

The first scries of cases, which were pure lobar pneumom'as, 
occurred at a time when influenza was not prevalent and had no 
relation to the second scries. The results obtained were un- 
doubtedly striking, and it was our intention to follow up with a 
larger investigation. Unfortunately, during the following w inter 
conditions occurred as a result of the depletion of hospital staffs 
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that made it impossible to carry out this intention, particularly 
as we hoped to test the value of the treatment in different types 
of pneumonia, and the proper bacteriologic study of the cases 
was then impossible. Moreover, our material during the follow- 
ing winter was rather scanty. The occurrence of the influenza 
epidemic in the fall of 1918 and of influenzal pneumonias gave an 
opportunity for renewing these studies. At the height of the 
epidemic we were unable to carry it out, as at that time our 
limited staff was extremely hard pressed to fulfil their routine 
duties, but after the peak of the epidemic was passed and tlie 
cases of influenza and pneumonia became a little less abundant 
wc were enabled to treat a few in this manner. It must be 
recognized that at the time of the treatment of these cases 
influenzal pneumonia was less rapidly fatal and the percentage of 
fatalities was undoubtedly smaller than during the September 
and October preceding, but there was still a very decided mortal- 
ity, and the recovery of the scries of 9 severe cases’ is at least 
worthy of remark, although the number of cases is too small to 
justify any conclusions other than tliat the favorable results in 
these cases and the readiness with which this treatment may be 
employed when available material for obtaining the scrum is at 
hand would warrant its use in similar cases. The published 
statistics from other places have been very encouraging, and it 
would seem desirable in case of another outbreak of influenzal 
pneumonia that this method should be employed upon a much 
larger scale than has up to this time been attempted. 

The prevalence of lobar pneumom’a at all times mil give 
the opportunity for further investigation of the use of immune 
serum in this disease. It is not intended or suggested that the 
antipneumococcus scrum that has been provided for T}T)c I 
infections should be displaced by this form of treatment, but 
the inefficacy of alien serum in other types of pneumococcus 
infection would justify the employment of human immune 
serum in these cases. 

' It is noteworthy that at least half of the cases treated with scrum were 
those in which other methods of treatment had been used to the point at which 
their uselessness seemed apparent and a fatal termination was feared. 
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A number of reports have been published to show the possible 
value of injections of non-specific proteins in the treatment of 
influenzal pneumonia. Some of these reports indicate the 
possibility of usefulness from this method of treatment, but all 
show that preceding any favorable effort severe reactions, 
sometimes endentl}* grave in their possible effects, have oc- 
curred. It is a striking contrast in our cases that crises with 
rapid convalescence have occurred with no reaction whatever, 
save in the 2 cases mentioned, when tri\ial reaction was observed. 
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PAIN m THE LOWER BACK 

The reproach is sometimes brought against teachers of 
medicine that they give too much attention to the rarer condi- 
tions and neglect to instruct 3'ou in the more common, everj’-- 
day maladies. Perhaps the reproach is justified, but whether it 
is or not, there is no doubt of the importance of your learning as 
much as possible of what are sometimes regarded as minor 
ailments. They may be so described by the onlooker, but the 
patient is not likely to regard them as such. jMy intention is to 
bring before j’ou some e.xample 3 not of a disease, but of a sjmip- 
tom which may be caused by many widely different diseases, 
namely, pain in the lower back. This sounds like a prosaic sub- 
ject, but we ma}" be able to find some interest in it. Certainly 
the complaint is common enough, and if we are to do anything 
more than give sjanptomatic treatment we must be able to 
decide as to the cause of the pain. The term “lumbago” is often 
given to pain in this region, usually associated with stiffness, 
but 3'ou will find it difficult to give anj' exact definition of lum- 
bago and to accurately define the many conditions which are so 
diagnosed. It is a diagnosis which is easity made, but often does 
not result in benefit to the patient or satisfaction to the physician. 

Pain represents irritation of the sensorj' nerves supplj’ing the 
affected area or of a neive which has some connection with them. 
The sensor}' division of the nerves involved here sends branches 
to the skin, the muscles connected with the spine, the spine itself, 
and Uic meninges and the a-iscera. The seat of pain and the 
cause of that pain arc not necessarily in the same situation— 
a point never to be forgotten in the study of any form of pain. 
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In the study of pain in the lower back an important point is the 
presence or absence of tenderness on pressure in the area where 
the pain is felt. If the two coincide, it suggests that the diseased 
condition is locaUzed, but if the contrary, that we are probablj'^ 
dealing wdth a “referred pain.” In other words, the actual dis- 
ease is elsewhere, but the sensorium refers the pain to tliis area. 
In this event we may find some disturbance of sensation over 
the area involved, which is usually h3T)eresthesia. 

Let us take up the structures which may be responsible for 
pain in this region. It is evident that disease of the spine itself 
may be the causal factor. Injury, disease of the bones, joints 
or ligaments, or any, process which involves the nerve roots may 
be responsible. The process may be in the sacro-iliac joint or 
there may be some anatomic peculiarity which causes trouble. 
Possibly tliere are conditions in the nerves themselves, which we 
call neuralgia, exactly as in the nerves elsewhere. Disease of the 
cord itself or of the cauda equina is another possibility. Disease 
of the meninges, not infrequently syphilitic, may involve the 
nerve roots and cause pain. Then there is the possibility of 
referred pain which may come from disease of the abdominal or 
pelvic organs. The pelvic organs are those more often respon- 
sible, and in this connection do not forget that there is pelvic 
disease in the male as well as in the female. The prostate and 
seminal vesicles are important somces of symptoms. 

With one form of pain or discomfort in the lower back we arc 
probably all familiar by personal e.\perience — that which comes 
with severe physical fatigue. Of much more importance is the 
pain which occurs ■with nervous fatigue. You will find it a fre- 
quent complaint from nervous patients in whom the most thor- 
ough search fails to show a basis for it in any physical disease. 
We have to confess that in many such cases we have no satis- 
factory explanation as to the cause. 

It is not probable that e-xamples of all the forms of pain in the 
lower back can be demonstrated to you, but it should be possible 
to demonstrate some of them and show how necessary it is to 
make a complete study in each case. There should be enough 
e.vamples to prove to you the -nide variety of causes and how 
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many possibilities have to be kept in mind in the investigation 
of each case. 

Before discussing the cases let us run over briefly some of the 
important points in the examination. This must be thorough, 
and the back, abdomen, pelvis, lup-ioints, pehdc organs, and 
skin sensation should all be studied. The back should be bare; 
you caimot inspect it through a shirt. Examination, if possible, 
should be made vith the patient standing so that the shape of the 
spine and its movements can be studied. Then he should be 
examined lying on the face and on the back. Particular search 
should be made for any deformity and the movements of the 
lower spine carefully tested. Care must always be taken to look 
for evidence of disease of the cord and cauda equina. The pelvic 
e.xamination is important in both sexes and a rectal examination 
should nev’er be neglected in the male. If there is any doubt, an 
*-ray examination of the lower spine, pelvis, and hip-joints 
should be made. Another point which should nev'er be neglected 
is the study of the patient’s station. He may “hold himself 
badl>'” as we say, that is, the shoulders are roimded and there is a 
lax sagging abdomen. The balance should be noted, and whether 
there is asj-mmctiy' in the legs. There may be flat-foot or, in 
the case of women, the balance may be distrubed by the wearing 
of badly designed shoes — usually with high heels. 

I/tJlilBAGO 

Case I. — The patient is a white male, aged fiftv'-eight, a 
clerk, who complains of severe pain in the lower back. His 
famUy iustoiy is negative and in the past history there is little 
of interest He has been very- healthy and since childhood has 
not been ill except with attacks similar to the present. There is 
no history’ of gonorrhea or syphilis and he has taken very’ little 
alcohol. .-Is you see, he is rather corpulent and has been so for 
ten yc.'irs. 

Prcscnl Illness.— TWe day’s ago he got up in the morning 
feeling perfectly well. WTiilc shaving, his brush fell oh the floor! 
He stooped over to pick it up and was instantaneously seized with 
pain in the lower back. He describes it “as if someone had 
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run a knife in me.” He was unable to straighten his body and 
had to remain bent over in a stooping position. He did not fed 
able to move and had to be helped back to bed. There he was 
propped up with pillows, as he could not lie down, and for a time 
the pain continued in a very severe form. Later in the day the 
pain became less, but he is still compelled to hold himself in a 
somewhat bent position and is tmwilling to tr}'- to straighten the 
back or make any movement with the trunk which can be 
avoided. 

He has had a number of similar attacks during the past seven 
or eight years, with an average of about one a year. The onset 
has always been very acute. One attack came on while he was 
lacing his shoes, another when he was lifting a heavy basket. 
The pain is of maximum severity and he says “it makes me help- 
less. I cannot do anything.” He refers it to the lumbar region 
and states that it is present on both sides. There is some relief 
in a few hours, but it has been, as a rule, seven to ten days before 
he is free from discomfort. The pain lessens gradually, but any 
stooping motion is apt to bring it back. 

Examination . — ^This is negative as regards the viscera, blood, 
and urine. It may be noted that there are no signs of gout. The 
only abnormal finding is in the lower back. You observe the 
attitude. The patient stands with the trunk held stiffly and 
bent forward somewhat. He sits down very carefully and slowly, 
and any attempt to twst the body causes pain. On examination, 
the muscles of the lower spine are held rigidly and there is pain 
when pressure is made over them. There is marked spasm of the 
muscles on irritation. There is no evidence of involvement of 
the sacro-iliac joints rmd the ^-ray examination of the spine is 
negative. 

Diagnosis . — What has occurred to disable this man so sud- 
denly? The diagnosis must be made largely by exclusion. 
There is no evidence of disease of the spine, cord, joints, ab- 
dominal or pelvic organs. The process is apparently located in 
the lumbosacral region. This is occupied by a large mass of 
muscle, but of particular importance is the lumbar fascia. You 
will remember that this is the vertebral aponeurosis of the 
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transversalis and divides into tliree layers vliich enclose the 
quadratus lumborum, erector spina;, and multifidus spin® 
muscles. The symptoms and signs suggest some involvement 
of these structures. If so, vhat is involved? It must be either 
muscle or fibrous tissue, hlyositis is a rare condition; fibrositis 
is common. In some patients with a similar condition we can 
find areas of induration and sometimes nodules after the acute 
features have subsided. In some patients during the acute stage 
we can feel areas which suggest serious infiltration. These find- 
ings suggest an inflammatory process in the fibrous tissue, and 
this seems the most reasonable •vdew of the nature of this condi- 
tion. 

There is another point, namely, the result of local treatment 
by acupuncture. This consists in the introduction of sterile 
needles deep into the muscles, which are left in for five to ten 
minutes. In some cases, but not in all, this gives very prompt 
benefit. This may come by the relief of tension; it is diflScult 
to see how it could act otherwise. This was a favorite method 
of treatment of the late Sir William Osier who learned it from 
Ringer, I have used it successfully in some cases. 

There is also the history’ of previous attacks which were 
followed with complete recoveiy-, and the course of this one 
should be of help. [The patient was seen some weeks later when 
he had completely recovered and showed no signs of any disease.] 

We have much to learn regarding this condition. The term 
“lumbago,” if used at all, should be restricted to this group, but 
as often employed it means nothing more than pain in the lower 
back. Such a diagnosis should be made only after everj' other 
cause has been excluded. So-called “chronic lumbago” should 
be looked on ndth suspicion. Possibly tliere may be such a 
condition representing a chronic fibrositis, but the majority of 
tire cases are foimd to be due to something else, usually a bone 
or joint lesion. It is a diagnosis which I make with much 
hesitation, and yet it seems justified occasionally, as in this case. 
Certainly it is the last diagnosis to be made as to the cause of 
pain in Urc back, and only after all others seem to be e-xcluded. 
Some writers lay great weight on the importance of gout in the 
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etiology, a doubtful point, in my opinion, in the majority of the 
cases. 

The frequent influence in the etiology of some slight trauma 
is puzzling. The onset with a severe effort may suggest injury 
or tearing, but one is impressed by the frequency with which 
the attack comes on with some ordinary movement, such as 
bending. Exposure to cold or a wetting may precipitate an 
attack in some patients. Certainly one attack predisposes to 
subsequent ones, which, with the presence of thickening in some 
cases, suggests fibrositis, with resulting changes and a suscep- 
tibility to further attacks. 

What is the etiology of the fibrositis? Naturally one thinks 
of a focus of infection and this should always be considered and 
search made for such. In one case after recurring attacks of 
“lumbago” for three years, the removal of an infected tooth 
resulted in a complete disappearance. After a period of four 
years there has been nd return. Careful inquiry in these cases 
will sometimes elicit the fact that there have been attacks of 
pain elsewhere, as in the neck muscles or about the shoulders, 
which suggest fibrositis. But always be suspicious of a diagnosis 
of “lumbago” and look for something else back of it. Still the 
temporary duration of the attacks and the complete freedom from 
any symptoms between them suggest that there is such a disease. 
Until we have proof of something else the best plan is to regard it 
as fibrositis. 

Case n. — This is of a somewhat different character, in that 
the pain has been persistent and has not come on in attacks. 
The diagnosis is more difficult and he is presented for comparison 
with Case I. 

The patient is aged thirty-four, a male, and a laborer by 
occupation, who complains of pain in the lower back and in- 
ability to bend the body fom^ard or to the right. 

The past history seems practically negative. He has never 
had any acute infectious diseases. There is no history of any 
injury. He formerly used alcohol rather freely. He gives no 
history of sypiulis or of gonorrhea. The present illness began 
about a year ago with pain in the lower right back. He described 
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it as being situated rather deeply. He kept at work for about 
six months, but then had to give up, and since then he has worked 
only an occasional day or two at a time. The difficulty of stoop- 
ing and moxdng, and the pain which they cause, prevent him from 
working. 

Examinolioii . — ^The patient is a healthy, well-nounshed man. 
The tonsils are enlarged and show e\idence of infection. The 
upper parts of both lungs show changes rather suggestive of a 
fibroid character, probably with anthracosis. The heart is 
clear and the abdomen negative. As long as the patient is in 
bed he is perfectly comfortable. When he stands there is no 
rfsible deformity and he makes no complaint of pain. On 
bending backward, forward, and to the left there is no restriction 
of motion and no pain produced, but on bending to the right, and 
especially to the right and a little forward, there is erfdently very 
sharp pain in the lower back which “pulls him up short,” as you 
can see. The situation of the pain and his beharfor on move- 
ment to the right suggest the possibility of a long transverse 
process of the last vertebra on the right side. There is no 
evidence of involvement of the sacro-iliac joints and no pain on 
pressure over the sciatic nen’es. There is no tenderness in the 
region of the kidney and neither kidney can be felt. The urine 
is clear and the temperature and pulse normal. The blood 
count is normal, with 6800 leukocj'tes. The Wassermann reac- 
tion is negative. An x-ray study of the spine and sacro-iliac 
joints is negative as regards any gross change. 

Diagiiosis . — ^This offers difficulties and an e.xact conclusion is 
difficult, an important reason for showing the patient. Is tbig 
an example of lumbago? The duration, the situation of pain 
on one side, and the absence of sjmptoms except on bending are 
all against this diagnosis. The x-ray studies e.xclude any gross 
lesion in the bones. There is no erfdence of disease of the kidneys 
or prostate or of the central nervous system. We must remember 
that there may be disease of the spine which does not give any 
marked signs that can be recognized in an x-ray plate. Is it 
possible that such is the case here? Fixation of the lower spine 
gives him relief, which is a suggestive point. If he has such a 



980 


THOMAS MCCRAE 


lesion we believe it is secondary to a focus of infection somewhere. 
Such a focus exists in the tonsils and this raises the question of 
their removal. In any case he is better without infected tonsils, 
and he is vailing to have them removed. [This was done, and 
marked infection found in both. He improved steadily and was 
discharged considerably better. Three months later he reports 
himself as practically well.] 

Remarks . — It is difficult to make an exact diagnosis in this 
case. It seemed more like spondylitis than anything else, but 
exact proof is lacking. It may have been a fibrositis. Certainly 
the existence of some inflammatory process of a low grade is 
suggested by the therapeutic result, but we must leave it as of 
doubtful diagnosis. He has been advised to endeavor to obtain 
work which will not involve bending in order to avoid any 
strain from occupation. 


SPONDYLITIS 

Case III. — The patient is a white male, aged forty-m*ne, 
admitted complaining of shortness of breath and pain in the 
lower back. There is no history of an acute infectious disease. 
'He gives a history of having shortness of breath at times for 
about three years and of some frequency of urination. There is 
no history of any edema. 

Present Illness . — ^This goes back for a period of about three 
years. During this time he has had shortness of breath, but he 
makes light of this and states that the reason for which he 
enters the hospital is persistent pain in the lower back. He 
points to the lumbar region as the seat of this and states that the 
pain does not radiate, is practically constant with exacerbations, 
and is always worse on exercise or moving. It has been difficult 
for him to do his work, which is that of laborer, for the last two 
years on account of the pain and disability. He has had a 
gonococcus infection at least on two occasions many years ago. 
There is no history of s}'philis. 

Examination . — The patient is poorly nourished and is e\a- 
dently sufifering pain. The most striking point in the examina- 
tion of the thorax and abdomen is the state of tlie heart. There , 
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is no marked dyspnea or C3’anosis and the heart impulse is not 
particularly strong. There is increase in the duhiess to the left 
and a well-marked to-and-fro murmur at the base, mth the 
diastolic murmur unusually loud. There is a well-marked coUaps-' 
ing pulse and a marked variation between the systolic and 
diastolic pressures. There is no question about the presence of 
aortic insuffidencj’ and of a good deal of myocardial change. The 
vessels do not show anj' marked sclerosis. 

MTien the patient stands the spinal muscles stand out verj- 
markedly and on palpation are found to be firmly contracted. 
He is unable to stoop over and touch the floor. The patient 
complains of pain in the lower back more or less constantly 
and this is greatlj* aggravated by any movement. It is veiy 
eddent that movement is estremelj' limited, particularly on 
bending fonvard and to cither side. The leg reflexes are in- 
creased. The examination, therefore, shows that there is a 
verj’ definite lesion in the circulation, aortic insufficiencj^ and, 
so far as we can make out, a spondylitis. We naturally think at 
once of the aortic lesion being sj-philitic, and this is supported 
by the Wassermann reaction being strongly positive. The 
.r-ray examination of the lower spine shows eudence of a slight 
grade of spondylitis. The changes in the bones and joints are 
not e.\trcme, but are definite. 

Remarks . — ^Thcre can be no question as to the diagnosis of 
sj'philis, and to this the disease of the aortic orifice is due without 
much doubt. There is also a strong suspicion that the condition 
of the heart muscle is probably influenced b}" the luetic infection. 
The point nc.xt arises as to whether this has plaj'ed any part in 
the production of the spondylitis. It is difficult to prove this, 
and perhap.s the therapeutic test offers us the best chance. We 
shall put the patient on mercurj' b}- inunctions and full doses 
of iodid b}’ mouth, and study the result. 

The patient was seen three weeks later. He is now entirely 
free of an\’ pain in the back. Folloning the beginning of specific 
treafment there was a very prompt improvement and within a 
week the pain v.-as materially less. After another week he was 
practically free of any pain. As it is most unusual for such a 
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result to occur in ordinary spondylitis, this seems to speak verj' 
strongly for it being s}'phih‘tic. This is a very striking and 
encoiu-aging result of therapy. Keep in mind the possibility of 
every case of spondylitis being syphilitic imtil you have proved 
the contrary. Syphilis often attacks the bones and the result 
may not have any features suggestive of the diagnosis. But do 
not conclude that in every patient with spondylitis and a positive 
Wassermann reaction that the two are associated. A patient 
■with spondylitis secondary to infection about the teeth or in 
the tonsils may have had syphilis in addition. The therapeutic 
test is soihetimes our last resort in such a case. 

SACRO-ILIAC JOINT DISEASE 

Case IV. — ^The patient is a white female, aged forty, who has 
been doing housework. Her main complaint is of severe pain in 
the lower back with marked nervousness and weakness. 

In her past history there is a note of scarlet fever at seven 
■without any complication, but no other acute disease. She has 
had one child, but no miscarriages. There has been no trouble 
with menstruation. Her digestion has been normal and the 
bowels, as a rule, regular. 

Present Illness . — ^Eighteen months ago she was in an accident 
in which she was throun violently on the pavement. She states 
that she was imconsdous for some time afterward and that the 
left hip was veiy severely bruised, and, in addition, there was 
severe pain in the right hip and leg. She has had severe pain 
from that time until the present. As a result of the constant 
pain she has been able to do very h'ttle and has gradually become 
weaker. There has also been constant suffering and a resultant 
loss of sleep which she thinks accounts for her being so upset 
nervously. There has been a considerable loss in weight. 

Examination . — The patient looks badly and is very thin and 
pale. Examination of the heart and lungs does not show any 
eddence of disease. The abdomen is negative and pehdc 
examination shows the peMc organs in normal condition. 'The 
blood count shows a fairly marked anemia; hemoglobin 58 per 
cent., red blood-cells 3,800,000, leukocytes 6000. The Wasscr- 
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mann reaction is negative. The urine has usuall}* a normal 
specific gra^’ity. On some occasions it has shown a small amount 
of albumin, but no casts. There are occasionally some pus- 
cells in the urine. 

^\Tien we endeavor to examine the condition of the lower 
bad: we find that there is a ver>* marked restriction of movement 
on account of pain. The patient turns in bed verj' slowly with 
extreme care, as any sudden movement gives her acute pain. 
On examination we find that there is considerable tenderness on 
pressimc in the region of both sacro-iliac joints. It is impossible 
to extend the legs on the trunk on accoimt of the severe pain 
caused by any effort to do this. INIaking pressure inward 
over the iliac crests causes severe pain. It is practically im- 
possible to test the movements of the spine on account of the 
pain produced. Although a complete examination is difficult 
on account of the pain caused by movement there does not seem 
vciy' much doubt that she has involvement of both sacro-ih'ac 
joints. She considers that the pain on the right side is more 
severe than on the left. The ar-ray study supports this diagnosis. 
It does not show any eridence of a lesion in the lower spine, aU 
the vertebra: appearing perfectly normal, but does show what 
arc apparently definite changes in both sacro-iliac joints. There 
does not seem any question that in this we have the explanation 
for the severe pain which she suffers. 

Remarks . — ^The anatomic diagnosis of the cause of the pain 
seems to be dcfinitelj' made, but this leaves us with the necessity 
of trying to decide what is' back of this and as accurately as 
possible the primar}' etiology'. You will find it verj' difficult 
in many cases to decide as to the part played by injury’ in the 
production of disease. It is not difficult to rmderstand that in 
this case the aeddent may have played a direct part. It is 
important, however, to look for other possibilities in addition to 
the trauma, and we find that she has a certain amount of in- 
fection of the tonsils. 

As regards treatment, some form of fixation seems most 
likely to give relief. We had a spcdally reinforced corset made 
witli the effort to try and give her as much fixation as possible. 
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This has given her some reh'cf, but she is a long way from beinj 
well. It may be advisable to have the tonsils removed if sh( 
does not improve, but at present we are'delajdng to see the resull 
of fixation. 

■ With regard to sacro-ih'ac joint disease we have to remembei 
that it is not always easy to be sure of the presence of minoi 
grades of it. Where the process is as marked as in this patient, 
there can be little doubt. The ff-ray examination is not always 
positive and does not, of necessity, show a slight lesion. The 
principal means of relief in these cases is some form of fixation. 

REFERRED PAIN FROM PROSTATIC DISEASE 

We learn the lesson usually through sad experience that the 
seat of pain and the site of the disease causing it very often do not 
correspond. This patient is an example, and is an instance of 
another cause of pain in the lower back, which you nill do well 
to keep in mind. 

Case V. — The patient is a white male, aged thirty, a laborer, 
who complains of pain in the lower back. His past historj'' shows 
that he had typhoid fever at the age of twenty, apparently a 
mild attack and wthout any complications. Four years later 
he had gonorrhea, the discharge lasting for some weeks, but 
after that time he regarded himself as ivell of tlic infection. 
Othenvise his history shows nothing of importance. 

The present illness dates back about two years. At first 
the pain was present at intervals, but gradually became more 
constant and for over a year has been persistent. He has not 
noted any special factor whicli tends to aggravate or cause the 
pain. As a rule he has been free of pain at night. He docs not 
think that stooping or bending renders the pain materially worse. 
At one clim'c where he attended he was given a belt, but this did 
not benefit him. He states that occasionally tliere has been pain 
in the abdomen, but he cannot give any accurate account of tliis. 

Before examining him let us see what we can get from the 
history. Mr. A., is there any comment you would make on this? 

Student; The histoty of typhoid fever. 

He. McCrae: I^Tat bearing has that? 
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Student : The possibility that he has typhoid spine. 

Dr. McCr^ve: That is perfectly correct, but you remember 
that an interval of eight years intervened behs’een the attack of 
tj-phoid fever and the onset of the present illness. Such a thing 
is possible— for the typhoid bacillus may live in bones for many 
years— but not probable. If such is the case, what do you expect 
to find? 

Student: A spondylitis. 

Dr. McCr-ve: Correct, and the examination will settle that 
point. Hr. B., is there any other point to be noted? 

Student: The history of an attack of gonorrhea. 

Dr. McCri\e: 'WTiat may be the significance of that? 

Student: That he had a spondylitis due to the gonococcus 
infection. 

Dr. HcCrae: That is also possible and the gonococcus is 
responsible for some cases of spondylitis. The odds are against 
a gonococcus infection ha\ing persisted for so long, but other 
organisms may have been added. There is no history of a 
second infection. Therefore, so far as the histor}' is concerned, 
the suggestions are in favor of a spondylitis. 

Exaviiitalion . — The patient looks healthy and the examina- 
tion of the thorax and abdomen shows nothing abnormal. The 
urine is clear, the blood count normal, and the Wassermann 
reaction negative. Now let us examine the spine wth particular 
care. The movements are free in all directions and do not 
cause any pain. The x-raj* plate of the spine is normal and does 
not show the least suggestion of any change. This seems to rule 
out spondylitis. 

Dr. HcCrae: Mr. A., what would you examine next? 

Student: The sacro-iliac Joints. 

(Examination of these proved negative in every way.) 

Dr. McCrae: Are there any other suggestions? Spondylitis 
and sacro-iliac Joint disease seem excluded. Hr. A., what do 
you tliink of the possibility of liunbago? 

Student: The prolonged course is against it. 

Dr. HcCr.\e : It certainly is, at any rate if we limit the use of 
the term to tlic condition which we have studied pre\dously and 
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called lumbago. There is another examination which maj- aid 
us, and that is of the prostate. This is found to be enlarged, 
and you can see that it is evidently tender, for even with gentle 
pressure on i t he complains of severe pain. There is also some ten- 
derness on pressure on the deep urethra suggesting some disease 
there. We have here a possible source of the pain in the back, 
and this is strengthened by tlie patient stating that he felt the 
pain in the back when pressure was made on the prostate and 
deep urethra. 

Subsequently it was found that the verumontanum was in- 
flamed and very tender when touched through the urethroscope. 
The patient was treated by prostatic massage and applications 
were made to the verumontanum. Improvement was slow, but 
it was steady, and when seen some months later the pain in the 
back had disappeared. 

Remarks . — This patient is a good example of the necessity 
of full knowledge of the importance of referred pain. You have 
seen another case with prostatitis in which the pain was referred 
to the sciatic distribution and the patient came with the label of 
sciatica. Another error which the pain from a diseased prostate 
may cause is to suggest the diagnosis of renal colic. There are a 
number of such cases in the literature. The lesson is to make a 
thorough examination and to rest content with nothing short of it. 

CONCLUSIONS 

These 5 cases which we have studied arc examples of fairly 
common causes of pain in the lower back. There has not been 
great difficulty in the diagnosis of any one of them when a 
thorough examination was made. It may be of interest to note 
some of the other conditions which may be responsibk. Acute 
conditions, such as typhoid fever or small-pox, arc not considered, 
as u'C arc dealing only with pain which is of considerable duration. 

1. Disease of the nervous system: Meningitis (especially 
syphilitic), tumors of the meninges, tumors of the cord and cauda 
equina. 

2. Disease of tlie spine; Spondylitis and perispondylitis, 
injury, new growth, tuberculosis. Anatomic peculiarities, such 
as a long transverse process of the last lumbar vertebra. 
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3. Disease of the muscles and fibrous tissue: Fibrositis, 
“lumbago.” 

4. Disease of the pelvic bones. 

5. Sacro-iliac joint disease. 

6. Disease of the bowel: Carcinoma of the rectum especially. 

7. Disease of the luinaiy' tract: Kidnej^ ureter, bladder, 
prostate, seminal vesicles, and deep urethra in males. 

8. Disease of the pehic organs in females. 

This may seem like a long list, but if each part is studied 
systematically and also a thorough examination made you will 
rarely have much difficulty in coming to a conclusion. It is well 
to exclude am- disease of the central nervous system first and then 
proceed to the study of the spine and the muscles. The sacro- 
iliac joints and the peh-ic bones may be taken next and then the 
organs in the pch-is. It is possible by a process of exclusion to 
narrow down the possibilities. The importance of an x-ray 
study is veiy endent. The chance of there being two lesions 
must be remembered, sometimes entirely distinct, sometimes 
associated. Thus a patient may have sacro-iliac joint disease 
and prostatitis which have no association, or a spondylitis may be 
secondar)- to a focus of infection in the prostate. 

When the anatomic diagnosis is made an effort should be made 
to determine the etiology- if this is possible. A good example is 
seen in one of the cases shown, in wWch a spondylitis was appar- 
ently secondary’ to infection of the tonsils. The patient with 
a syphilitic spondylitis illustrates the importance of an etiologic 
diagnosis for proper treatment. 

Treatment. — The condition which we have been discussing 
is not a disease, but a symptom. Sometimes we have to be con- 
tent witli treating symptoms, but you will agree that such should 
not be the case when we can do more. To do that with pain in 
the lower back demands a diagnosis. WTien that is determined 
the treatment must be adapted to what is found. It is usually 
not difficult to determine what should be done. Your results 
will be very different — brilliant in some, discouraging in others. 
Hut nc\ er rest content with anything less than an exact diagnosis 
if such is possible. ° 
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To the general practitioner and to us who style ourselves 
internists “calorimetrj'” is a vague sort of term. We realize 
in medicine that it has to do with the measurement of heat given 
of! from the body. Perhaps that is as near to its meaning and 
value as most of us get. 

We arc, however, learning that this measurement of heat 
given oft from the body is a clinical method which has become 
one of the most valuable helps in diagnosis in disturbed function 
of the thjToid gland, and almost a necessity as a guide to the 
eCcet of treatment of such conditions. Besides this inestimable 
valuable discover^*, the use of this laboratorj' method has been 
of value in establishing a proper caloric value of diets in tj-phoid 
fever; in establishing from a laboratorj' standpoint the value of 
fasting in severe diabetes mellitus; in establishing the real value 
of certain foods, and in fixing the reason for the administration 
of thvToid preparations in obesity. 

Wc owe our opportunitj- to male this practical use of calor- 
imctiy to a host of laboratory’ workers, among whom Magnus- 
Lc\'y, Lusk, Eugene DuBois, Delafield DuBois, Benedict and 
Mc.ms may be said to be leaders, and wc perhaps owe its applica- 
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tion to the diagnosis and guide in treatment of tliyroid diseases 
to Henry Plummer, of the Mayo Clinic. 

Calorimetry, or tlie measurement of heat given off by tlic body, 
was originally made of great value by the use of a cabinet, built 
at great expense (several thousands of dollars), in which the 
actual amount of heat given off was measured. This is direct 
calorimetry. Now by the effort of these same laboratory workers 
the measurement of the heat can be estimated by calculating the 
gaseous exchange through the lungs, tlrat is, tire amount of oxygen 
consumed, and tire anioimt of COj given off in a given period of 
time. This is indirect calorimetry. 

This latter form of estimation is made by tire use of an 
instrument of various types, all, however, having as their basis 
tire amount of oxygen absorbed and the amount of CO: given off 
by the lungs. 

To understand thoroughly the clinical value of calorimetry 
we must have a knowledge of the basic principles underlying 
heat and energy production, whether it be in the human body or 
the simplest form of combustion such as occurs in a heater. 

To produce heat and energy combustion must occur, and to 
produce combustion fuel is necessary, and to burn fuel oxygen 
must, be consumed and carbon dioxid formed. If we know the 
amount of o.xygen consumed, the carbon dioxid formed, and the ' 
type of fuel burned, tlie heat production can be calculated. In 
the human being all the oxygen enters through the lungs and the 
carbon dioxid leaves by the same route, therefore it is that 
the various tj^pes of apparatus employed to determine the heat 
production arc designed wholly to measure quantitatively this 
gaseous interchange. We also know that fuel used in the human 
body consists of three kinds of food-stuff's, namely, carboh3'drate, 
fat, and protein, all of known caloric value. From the chemical 
composition of these foods wc can calculate, as will be shown later, 
the amount of oxygen necessary for the complete oxidation of the 
substance and the carbon dio.xid resulting from this o.xidation. 
These facts can also be acquired by burning a known weight of 
the food-stuff in a bomb calorimeter, and, in addition, the bent 
liberated by the combustion can be measured directly. 
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A study of the relationship between carbon dioxid produced 
to the oxj'gen consumed gives us what Pfliiger many years ago 
termed the respirator\' quotient; 

.CO* 

Resp. quotient 


Since any volume of oxj-gen combining •with carbon produces 
an equal volume of carbon dioxid, the ratio = 1. 

Early in the study of calorimetry in the human being it was 
found that frequently the respiratory quotient was less than 
1, depending on the diet. 

On investigating the reason for the differing respirator}’’ 
quotients for each of the three kinds of food-stuffs, using chemical 
analysis, it was found that when the hydrogen and o.x}'gen of the 
food-stuff was in the same proportion as water, H«0, the respira- 
tory quotient was 1, as for example, glucose; 


C«Hi:Oi -4- 6O1 
CO, 
O, 


Ratio 


= 6CO, 
6CO, 
60; 


• 6H,0 
1.00 


The respirator}’’ quotient for all carbohydrates, including 
dc.xtrosc, Icvulose, starch, maltose, milk-sugar, is 1.00. 

In the oxidation of fat, using tripalmitin as an example, ’v\'e 
get the following equation; 

Ch Hn O, 

Less the intramolecular w-atcr Hi, O, 


Then, on oxidation. 


2CC«Hk) + 145 O, = 102 CO, + 86 H,0 
102 CO; 


R. 


145 0 : 


= .703 


The calculation of the theoretical quotient for protein is com- 
plex bccaufc the protein molecule is not completely o.’ddizcd, a 
porpon being eliminated in the urine as uric add, urea, creatinin. 
and the other fractions compri.dng Uie total urinary nitrogen. 
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Tlie respiratory quotient when carbohydrate alone is burned 
is 1. When protein is burned the quotient is approximately 
.8, while when fat is burned the quotient is .7. 

In severe diabetes when fat alone is being consiuned the 
quotient may be lower than .707, reaching .69. 

The importance of the respiratory quotient, clinically, is that 
it denotes the type of food-stuff being metabolized. If carbo- 
hydrate alone is being catabolized a respiratory quotient of 1.00 
would result. If the patient is e.xistmg entirely on fat, as might 
occim in starvation, the quotient would be .71. In a normal 
individual under ordinary conditions the quotient is somewhere 
between the above figures, depending on the percentage of each 
of the three food-stuffs comprising the diet. If mostly carbo- 
hydrate the quotient would be near 1.00, and near .71 if mostly 
fat. Under ordinary circumstances a normal individual after 
fasting twelve to fourteen hours and at rest has a respiratory 
quotient between .78 and .85, .82 being the average. Protein 
metabolism plays a small rOle in the total metabolism, averaging 
about 15 per cent. 

Moreover, if we know the amount of nitrogen being elimi- 
nated in the urine in a unit of time, i. e., one hour, and the total 
gas interchange during that hour, we can determine the per- 
centage of fat and carbohydrate burned. It is known that for 
every gram of nitrogen eliminated in the urine 26.51 calories of 
heat result, and that 5.91 liters of o.xygen are consumed and 
4.75 liters of carbon dioxid formed. 

If we determine the total gaseous interchange and the total 
nitrogen output in the urine per unit of time, we can calculate 
the gaseous interchange for fat and carbohydrate, the so-called 
non-protein respiratory quotient. The non-protein quotient 
is the difference between the total gaseous interchange and the 
o.xygen consumed and carbon dioxid eliminated from the metabo- 
lism of protein. 

After calculating the non-respiratory quotient the percentages 
of fat and carbohydrate burned can be found by referring to the 
table of Zimtz and Schumburg. 

For routine work protein metabolism can be disregarded, the 
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total respiratorj' quotient and non-protein quotient differing so 
little that they can be considered as the same. 

Follovdng the above outline of some of the principles of 
calorimetrj', a discussion of basal metabolism will now be under- 
taken. 

Basal metabolism may be defined as the minimum heat 
production of an indi%ddual, measured after fasting twelve to 
fourteen hours, and in complete muscular repose for at least 
thirty minutes before beginning the test. Muscular effort 
means increased heat production and greater carbon dioxid 
elimination winch upsets, to some extent, the respiratory 
rhythm. 

Star\’ation is necessar)’ in order to avoid the stimulating 
affect of food, spoken of as the specific djmamic action of food. 
The specific djmamic action of food-stuffs is the result of the 
cnergj’ e.vpendcd by the body in preparing the various nutrients 
for utilization by the tissues. Digestion and absorption are 
c.xample3 of tHs. In order for the body to derive 100 calories 
from the protein eaten, it must e.xpend about 30 calories to pre- 
pare the protein for utilization, for cveiy 100 calories of car- 
bohydrates 5 calorics arc are expended, and about 12 calories for 
100 calorics of fat. 

The otlicr extraneous factors that ndll increase the basal 
metabolic rate arc shivering, menstruation, fever, psychic in- 
fluences, such as fear, and certain drugs, such as caffein. Fever 
increases tlic metabolic rate considcrablj- because there is a 
considerable increase in oxidation. 

As has been pointed out, tlic basal metabolic rate ma}' be 
determined by direct calorimetry' or indirect calorimetry'. In 
the former, actual heat production is measured and at the same 
time the o.xygcn consumption, carbon dioxid elimination, is 
detennined. The great expense of building and operating this 
type of apapratus combined with the technical difficulties of 
ojjcrating it, restricts its use to a very few institutions. 

The indirect method is the one of especial interest to the medi- 
cal profession because it is witliin the reach of the general hos- 
pital and physicians botli from the standpomt of technic and 
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financial outlay. The results obtained by tlie indirect and direct 
metliods clieck very closely. 

In indirect calorimetry we determine the o.\ygen consumption 
and the carbon dioxid elimination, and from tliis study of tljc 
gaseous intcrcliange tlie respiratory quotient is figured. The cal- 
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Fig. 102. 


culation of the heat produced is determined from the oxygen con- 
sumption because it is not as readily alTectcd by alteration in 
breathing as tlie carbon dioxid is. Increased rate and depth 
of breathing means greater carbon dioxid output, wlule tiic 
oxygen consumption is not affected unless the muscles of res- 
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piralion become much more active, which would result in 
greater oxidation. 

Indirect calorimeters can be diidded into two t}-pes, the 
Tissot t>-pe, in which the patient inspires the air of the room and 
expires into a gasometer such as is pictured in Fig. 103. The 
separation of the inspired and expired air is brought about by 
using a flutter valve. The gasometer is counterpoised so that 



there i.-: no increase in pressure. It is also calibrated so the 
volume of expired air can be measured. .An anal)-sis of the air 
of the room and that in the gasometer is made. 

Knowing the volume of c.xpired air, the length of the cx-peri- 
incnt, and the difference between the o.\-\-gcn and carbon dioxid 
contents of the inspired and expired air. tlic oxwgen consumption 
and carbon dioxid elimination can be calculated. 
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In the other tj^pe of indirect calorimeter the patient breathes 
into a closed system in wliich the air is kept constantly circulating 
through the various absorbants. A counterpoised spirometer 
maintains a constant pressure and is the means of regulating the 
amount of oxj^gen to be added. In this method the expired 
carbon dio.xid is absorbed b}' soda lime through rvliicli tlie air 
circulates, ivliiJe tlie oxygen is denh’ed from a tank of pure 
oxygen which is added, as the volume of air in the s\-stem de- 



Fig. 104. 


creases, so that we always have at the end of the e.xpcriment the 
same amount of air as we had at the beginning. 

Carbon dioxid is determined by noting the increase in weigJit 
of the vessels containing the carbon dioxid absorbent. The 
•o.xygen that enters the system is measured by passing it through 
a wet gas meter. 

This U’pc of apparatus is shown in Fig. 104. 

The length of each experiment is from ten to fifteen minutes. 

Since human beings vary in height and weighL, a definite 
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Fip. 105. — Cli.irt for (Jctcrmininff nrc.i of man in square meters from weight in kilograms (\Vt.) and height in centimeters 
(Ht.) according to the formula: Area (Sq. Cm.) = Wt.’’-'*^® X Ht."-”® X 71,84. (Dubois, D. and E. F.) 
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method of expressing the results must be used in order to be able 
to make a comparative study of the results obtained. Since Rub- 
ner claimed that heat production is proportional to surface area, 
the results are expressed in calories per square meter of the body 
surface per hour. Dubois has worked out a formula whereby 
the surface area can be calculated verj’- accurately if one knows 
the height and weight of the patient. From this formula, 

X X 71. S4 (71.84 is a constant) 

he has derived the chart shown below which simplifies the cal- 
culation of surface area verj' material!}'. 

Standards of Kormil Metabolism 

Average Calories Per Hour For Sguaro Sioter of Body Surface (Du Bois). 


Ago 

(Years) 

lilies 

Cals. 

tog Cals. 

Fomalos 

Cals. 

tog Cals. 

14-16 

46.0 

1.6628 

43.0 

1.6335 

16-18 

43.0 

6335 

40.0 

6021 

18-20 

41.0 

6128 

58.0 

5798 

20-30 

39.5 

5966 

37.0 

5682 

30-40 

39.5 

5966 

36.5 

5625 

40-50 

38.5 

5855 

56.0 

5563 

so-so 

37.5 

6740 

35.0 

5441 

60-70 

36.5 

5623 

54,0 

5315 

70-80 

35.6 

5503 

Fig. 106. 

33.0 

5185 


Heat production varies with age and sex, as is shown in 
Fig. 106. This table shows the average normal for various 
ages in both sexes. A variation of 10 per cent, from the 
figure in the table is considered normal and nothing abnormal 
imless greater tlian 15 per cent. 

This chart is correct to 1.5 per cent, for all sizes and shapes 
of the human body. 

hly purpose in bringing this subject before you is to persuade 
you, as I have been shown by instruction and e.vpeiience, tliat the 
estimation of this basal metabolism is of greatest value in the 
diagnosis and treatment of certain conditions, particularly dis- 
eases of the thjToid gland. 



CALORIMETRy Us CLT2fICAI- iSEDICDvE 


999 


Its value in the establishment of a diet in t}-phoid fever ivas 
shown by Coleman and DuBois, Archives of Internal Sledidne, 
Vol. 15, 1915, page 885. They showed that proteins, carbo- 
hydrates, and fats were o.vidized during an attack of tj'phoid 
fever in exactly the same manner and just as efficiently as in 
health. They also proved that a higher caloric value of food is 
important in tj-phoid fever patients, because the basal metabo- 
lism is greater than in health, thus proNing by experimental 
means the truth long taught bj* some clinicians that all forms of 
food can be bmned by the fever patient. Certain climcians 



FIf. 107. — Diagniin shomng awrage metabolism le%'e]s and effect of 
various sorts of treatment thereon. The columns indicate the percentile 
increase abor-c the standard. The shading indicates what proportion of the 
patients forming any arerage nere rccci\-ing complete rest (full Ehading)i 
partLal rest (half-shading), and what proportion were leading their usual Ih’cs 
(unshaded). 


claimed this, and gave their patients an abimdance of all sorts of 
food provided it was a form which would not irritate the dis- 
eased and often ulcerated intestinal tract. 

Allen and DuBois (.Archives of Internal Medicine, 1916, Vol. 
17, page 1010) studied 3 vciy severe diabetics and compared them 
with 3 normal inclividuak. 

In these c.ypcrimcnts the observers seem to have established 
tliat tlie oatmeal cure of tlie von Noorden School has no especial 
influence on the treatment of diabetes, and perhaps drives home 
the fact that the oatmeal cure m diabetes is not m anv sense the 
valuable asset the average phv-sician believes it to be." 
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The experiments also give no grounds for the belief that 
glucose is fonned from fat. 

By the use of tlie calorimeter in these experiments it was 
proved that patients with diabetes mellitus as a result of fasting 
can utilize carbohydrates derived from their own body protein, 
and later from the protein and carbohydrate of a carefully 
regulated diet. 

Still another important clinical fact which seems to be 
established (hfeans, Jour. Med. Research, 1915, Vol. 32) is that 
in obesity there is no ewdence that the administration of thyroid 
preparations causes destruction of body fat, but by causing 
a better utilization of carbohydrates it may prevent or lessen 
the formation of fat from carbohydrates and thus lead to a 
better dietetic treatment, and in a later communication (Archives 
of Internal Medicine, 1915, Vol. 17, Part I) Means concludes 
from the study of 8 cases of adiposity that there is no increase of 
metabolism in these fat indmduals. 

In cardiorenal cases Peabody, INIeyer, and DuBois (Archives 
of Internal Medicine, Vol. 17, Part I, 1915, p. 980) show that 
the basal metabolism is distinctly raised in non-compensated cases, 
while in compensated cases the metabolism is at a normal rate. 

The above observations are all valuable and add much to the 
diagnosis and treatment of these conditions, but are relatively in- 
significant when compared to the value of metabolism estimates 
in the diagnosis and treatment of diseases of the thyroid gland. 

First, in hypothyroidism the question of diagnosis is very 
frequently difficult and xmcertain, particularly in myxedema 
occurring in adults. 

The deterioration mentally, the change of the hair, the thick 
dry skin are suspicious of lack of function of the thyroid gland, 
but these S 3 nnptoms occur in other conditions. In hypothyroid- 
ism, however, there is marked lowering of basal metabolism 
which does not occur in other conditions with similar symptoms. 
If there is a lowering of basal metabolism in these suspicious 
cases it proves the case of thyroid origin, and we can admim'ster 
desiccated thyroid with assurance that it will prove a specific 

Not only is the metabolism estimate of value in making 
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certain diagnosis, but by it one can control the amount of 
desiccated th>Toid to be used. In a case of my own— 

Mrs. W. P., aged fifty-tv\'o. First seen April 21, 1918. Her 
clrief complaint was numbness in her hands and feet, hands and 
face su'ollen, cold hands, considerable headache, hlarked gain in 
weight. Thirty years ago she weighed 115 pounds, now weighs 
165, tv/o years ago 153 pounds. She has been under considerable 
strain for the past five years. Has a good appetite, eats con- 
siderable food, no dj^spnea, some palpitation of heart, some 
looseness of bowels, is getting dull, and seems to be losing her 
senses. Her face is round, the skin is thick and swollen. How- 
ever, the skin, which looks swollen, proves, on palpation, not to 
be edematous. The lips are drj% the skin of the legs and face is 
scaly, the skin of the back is so thick it cannot be pinched up, 
the hair is soft. Thjaoid gland could not be felt. There was a 
prompt patellar refle-v. Her pulse was 68 and full, there was 
no abnormalit}' of the lungs. She was thought to have hypo- 
thjToidism, and was at once, without the metabolism test being 
taken, put upon desiccated thjToid gland. In twenty-three days 
her metabolism was taken, and found, according to Hr. Jonas, 
to be 20 per cent, above normal. She was very rapidly losing 
weight, and this, together with her high metabolism instead of 
low, caused us to lower the dose of desiccated thjoroid to 1 grain. 
She made a complete recoveiy', and today she is still taking her 
thjToid e.\'tract and has no signs of hj’pothjToidism. 

Hyperthyroidism.- — ^All who have to do with patients can 
malic a diagnosis of Graves’ disease when the patient is trem- 
ulous, has a large pulsating th3Toid, has persistent tachj'cardia, 
has prominent, staring cj’es — and we do not need an estimation 
of metabolism to make a diagnosis. In the border-line cases, 
hov.evcr, where there is a large goiter or no marked thjToid 
enlargement, where there are no eye sjTnptoms, where there is 
intermittent though perhaps not continUouslj' rapid heart, 
v.'hcre there is much “ner\'ousncss” and often tremor, the es- 
timation of basal metabolism makes the diagnosis and treatment 
at once certain. 

Mrs. L., aged fifU'-two. Has been complaining for two 
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years of severe headaches, which come on during her menstrual 
period. They come on suddenly, no vomiting, has had consid- 
erable palpitation of her heart, worse lately. Developed a goiter 
several years ago and with it noted palpitation of tlie heart. 
She has lost some weight lately, but is gaining again. Gets 
attacks of severe diarrhea. She 'notices a tremor of her hands. 
She sweats very easily, her face flushes, she gets attacks of vertigo. 
There was a moderate enlargement of the thyroid gland. A 
very distinct erythema follows a finger scrape. Auscultation of 
thyroid gland does not show any undue pulsation, no thrill. 
There is marked tremor of her hands, she is easily disturbed men- 
tally, her pulse-rate averages 100. There is no organic disease 
of the heart. Blood-pressure 200 systolic and 110 diastolic. 
Urine was normal. She showed considerable anemia, 75 per 
cent, hemoglobin, 3,700,000 red cells. As ■will be seen, the symp- 
toms described might make the case easily mistaken for hyper- 
thyroidism. She was sent for metaboh'sm test and, according 
to Dr. Jonas, her metabolism was entirely within normal limits. 
This allowed us to make a positive diagnosis of a neurasthenic 
condition probably accompanying the menopause, and her 
thyroid, which was large, had nothing to do wth her condition. 
She was treated accordingly, and the progress of the case showed 
that she never did have hyperthyroidism. 

A very similar case was seen on October 4, 1920. 

Patient aged thirty-eight. About one year ago she noticed 
that her pulse was fast, that she was short of breath, had a pain 
around her heart. Pain was constantly present and more severe 
on exertion. She had considerable tremor of both fingers and 
hands w'hen the arm was extended. Pupils reacted to light, no 
eye symptoms of hyperthyroidism, the patient was obsessed 
TOth the thought, however, that she had h>'pertli)roidism. She 
was sent for metabolism test, and Dr. Jonas reported that the 
metaboh'sm was 3.8 per cent, helov) normal, marking the case 
certainly as one of neurasthenia. 

I Mrs. C. was seen in August and September, 1920. She had 
the histoiy- of an operation, removal of one kidney about three 
years ago. Since that she had entirely recovered. 
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In July, 1920 it ivas discovered tiiat she was getting weak, 
could stand no exertion, that her heart was ver>^ rapid, and that 
she had a slight enlargement of her thyroid. Her physician con- 
sidered that she probably had hj-perthiToidism. She was seen, 
found to be slightly anemic, her urine was normal, she had 
marked tremor of her hands,.she had a slightly enlarged thjToid, 
and her pulse averaged about 120 to the minute. She also was 
sent for metabolism test, and found to have a rise of 19 per cent, 
above normal. She was given .v-ray treatment. Three weeks 
after that she came back and was foimd to have 45 per cent, 
rise, notwithstanding the fact that she was considerably better. 
She had gained 3 pounds in weight, did not complain of her 
palpitation, and felt stronger. This rise in metabolism after 
ar-ray treatment of her thjToid is difficult to account for. It 
may be possible that at the last examination there was some 
undue excitement or she had taken some undue exercise, al- 
though all care was taken. She had been in bed twelve hours 
before the metabolism test was taken the last time. 

ifrs. C.’s case has bothered me for months until the basal 
metabolism as estimated by Dr. Jonas proved it to be 17 per 
cent, above normal. She is a woman aged forty-sLx, in very 
moderate circumstances. She has had rapid heart beating, 
some tremor, no enlarged thjToid, eyes slightl}’’ prominent, but 
without any of the t}*pic signs of exophthalmos. She is thin, 
e.xprcsses herself as extremely nciwous, and her one complaint 
in addition to this is her rapid heart. I believe this case also 
to be one of mild hj-perthiTroidism. 

-All men who have made use of this test arc of one mind as 
to its absolute diagnostic value. Cases of effort syndrome rnn 
be separated from possible h>perthjT:oidism; cases of mild 
tuberculosis with tachycardia and neurasthenic sjTnptoms can 
be separated from hjperthjToidism. 

-All of us have hesitated when in the presence of severe cases 
of Graves’ disease as to the time of operation. It is now an 
accepted axiom that cases witli a very high metabolism are ver>' 
bad surgical risks and such cases must be given the benefit of 
rest, and perhaps 3:-ray, before they are' treated surgically. 
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Again, cure of the disease under a-ray treatment can be 
gaged by metabolism estimation. However, there is some un- 
certainity as to the exact interpretation in such cases as shown 
by Mrs. C. just quoted. Her metabolism was 19 per cent, 
above normal on the first estimation. The second estimation 
three weeks later after being treated with .a-ray by Dr. Pancoast 
was 45 per cent, above normal. I am at a loss to explain this 
because the patient has gained 3 poimds and is symptomatically 
better. Many articles are published regarding the value of 
diagnosis and effect of treatment of basal metabolism estimates. 

As to the relative value of treatment by a-ray and surgery 
of hyperthyroid cases: Means published (Archives of Internal 
Medicine, 1919, Vol. 24. No. 6, pages 645-677) a study of 130 
cases in which 345 metabolism estimates were made over a period 
of years. He compares treatment by rest, by hydrobromate 
of quinin alone and combined rest, by .a-ray, and by surgery. 

In making estimates 10 per cent, above and below were 
disregarded. Rest alone caused a certain drop and sometimes a 
permanent cure. 

Hydrobromate o quinin combined with rest is not superior 
to rest alone. 

cr-Ray causes a gradual fall of metabolism. Surgery causes 
a rapid fall of metabolism, then a secondary rise, with a final fall. 

This does not necessarily mean that a--ray is a superior 
treatment to surgery, but it certainly proves that it is a valuable 
treatment, and may be used in severe cases where surgery may be 
dangerous as an adjunct to surgery, or light cases, or cases which 
refuse surgery. 

My plea is to all of you to make use of this most valuable 
diagnostic method. Make use of it by urging each of your local 
hospitals to install an instrument to be operated by someone 
who has the knowledge to operate it accurately. 

It is neither practicable nor desirable that the practising 
physician attempt to do the work. It is difficult, time-consum- 
ing w’ork, taking a skilled operator, but it pays to have the Avork 
done b}' someone who is convenient AAith your work, because your 
diagnoses ndll be accurate and your treatment better controlled. 
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PHLEBITIS AND THROMBOSIS 

The patient I show you today is John Wallace, thirt 3 '-seveu 
j-ears of age, who has had lobar pneumonia. He is an old 
alcoholic and was desperately ill. In the beginning the left 
ape-x was alone involved, but the inflammation extended down 
to the lov.’er lobe, the process fortunately remaining confined to 
the left side. Wc were doubtful as to the man’s recoveiy, but 
nature came to our aid and he did not die. His is one of the 
cases tl:at proves that the so-called Gibson rule, according to 
v.-hich, when the blood-pressure in falling crosses the pulse-rate a 
fatal termination will occur, is not always true. At one time his 
systolic blood-pressure was 100 and the pulse 125. As the urine 
contained a considerable amount of albumin and granular casts 
wc had an added reason to feel that the outlook w’as dubious. 
However, he got well, was up and about a few days, and was 
ready to receive his discharge, a ulser and better man, when be 
began to complain of severe pain in the left calf and limped a 
little about the ward. The pain and difficulty in walking rapidly 
got worse, he suffered a great deal, and the limb began to swell. 
We have figured out that this particular complication invohdng 
the left leg, on account of which I am bringing him before jmu, 
began two weeks after the crisis. 

IWiat has Lappened in this man? WTiat do the students 
think? Yes, a phlebitis. You can readily see the difference in 
the size of the two limbs; that the left is much the larger; it is 
vcr\- tense and tender; you note he winces when I touch the skin. 

Phlebitis as a pathologic process is closely related to throm- 
bosis. 1 need scarce!}* rehearse to j-ou the much-discussed sub- 
ject of blood-dotting whidi imderlies tluombus formation. You 
know there are two principal tiieories— that of Morau*itz and 
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that of Howell. Both theories are in agreement as to the source 
of fibrin — that it is derived from fibrinogen through the action of 
thrombin. The points in dispute, as stated by Macleod (Phys- 
iology and Biochemistry in Modern Medicine, St. Louis, 1919, p. 
106), concern the origin of the thrombin and the mode of action 
of the calcium ion and tlie thromboplastic substances. Accord- 
ing to Morawitz, the tlirombin exists in li\dng blood in an in- 
active state called thrombogen (prothrombin), which becomes 
converted into thrombin by the simultaneous action on it of 
soluble calcium salts and of thromboplastic substances funushed 
by the tissue cells in general and by the cellular elements of the 
blood-platelets and leukocytes. According to this \'iew the 
thromboplastic (prothrombin) substance, aided by the presence 
of calcium ions, converts thrombogen to thrombin. It acts, 
therefore, as a kinase and is called thrombokinase. The funda- 
mental fact of this theory, then, is that kinase is necessary for tlie 
union of the calcium with prothrombin — a fact, however, which 
is challenged by Howell, who states that prothrombin may be 
converted to thrombin by the action of calcimn ions alone. This 
investigator believes that the thromboplastic substance acts not 
as a kinase, but because it neutralizes antithrombin, which is 
constantly present in the blood, and the fimction of which is to 
prevent the calcium from muting m'th the prothrombin to form 
thrombin. Howell's theory in his own words is as follows: 
“In the circulating blood we find as constant constituents 
fibrinogen, prothrombin, calcium salts, and antithrombin. The 
last-named substance holds the prothrombin in combination 
and thus prevents its conversion or activation to thrombin. 
PlTien the blood is shed the disintegration of tlie corpuscles 
(platelets) fmnishes material (thromboplastin) which combines 
with the antithrombin and at the same time liberates more 
prothrombin; the latter is then activated by the caldum and 
acts on the fibrinogen.” Antithrombin can also prevent the 
action of thrombin on fibrinogen. 

Thrombosis is usually defined as the clotting of the blood 
during life in the heart or vessels. That is not strictly correct. 
The product is not always a clot, according to recent researches, 
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but often merely an agglutination -whidi does not show all the 
elements of a true clot, so that many define it now as a form of 
plug or mass in the heart or vessels derived from the constituents 
of the blood (Welch) . These clots may form in the heart, in the 
arteries, in the veins, and in the capillaries. In the heart the 
clots are seen constantly at autopsy and are nearly alwaj^ of 
postmortem origin. Nevertheless, dots may form in the heart 
during life under several conditions. Although heart-clot is 
often assigned as the cause of sudden death in diphtheria, 
pneumonia, and tj-phoid fever, this is rarely correct. Ante- 
mortem dots arc found in cases of marked weakness of the heart 
musde; they are particularly common in mitral stenosis. In 
that disease one finds clots of various shapes in the left aimide, 
pediculatcd and ball thrombi, and adherent or parietal thrombi. 

In the arteries thrombosis occurs under a variety of condi- 
tions. Ligating a vessel produces a dot. In aneurj-sm dots form 
and may bring about healing; in arteriosderosis clots are often 
deposited v.ithin atheromatous vessels, cspedally in the coronary 
and cerebral arteries. 

The veins arc the scat, par e.xccllence, of thrombosis; anj' 
vein may be affected. In our patient, Wallace, it is the veins 
of the lower extremity’; in that respect his case obeys the rule, 
even in the side affected, for the largest number occur in the left 
leg. I shall not go into the reasons, which are largely anatomic, 
for this preference. Other situations of thrombosis are the mes- 
enteric veins, the inferior vena cava, and the cerebral sinuses, 
etc. Thrombosis of the cerebral sinuses is rather important; 
I will touch upon it later. Thrombosis finally is common in the 
hemorrhoidal veins. 

Capillary thrombosis is usually an agglutinative process, so- 
called hyaline tlirombosis. Hyaline thrombi have attracted a 
good deal of attention among pathologists; dinicallx’, we caimot 
make use of the Imowlcdgc so far developed. So much for the 
scats of thrombosis. 

The majority of cases of thrombosis in the veins seen clinicallv 
arc real forms of thrombophlebitis and arc due to infection, 
either with tire organism of a primarj" disease or with a secondary 
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invader. Virchow estabh'shed the class of so-called marantic 
thrombi which are supposed to be due to a stagnating circulation. 
The peculiar behavior of these types of thrombosis, which I have 
seen especially in decompensated heart disease and in advanced 
pulmonary tuberculosis, makes me feel that there, too, a low- 
grade infection is at work. 

A few words about the clinical causes: Judging from m}’' 
own e.xperience, the majority of cases I have seen have followed 
typhoid fever ; obstetricians see it most often after labor. Phlebi- 
tis is common in typhoid fever. When I say “common” it is a 
relative term; it occurs in 2.5 per cent, of cases of typhoid fever, 
using large statistics a,s a basis, and is in t)'phoid fever nearly 
always a venous process — a thrombophlebitis; it occurs usually in 
the leg, before the patient leaves his bed, and is frequently over- 
looked. The patient complains perhaps of a h'ttle pain in tlie 
leg; the doctor does not pay attention to it imtil he or the nurse 
notices that the temperature and pulse are rising, and the pa- 
tient is not doing so well as before. K a blood count is made, an 
increase of leukocytes will nearly always be found. Last year 
we had a patient in Ward 14 whose case is worthy of brief 
mention here : The man and two children were in the Philadelplua 
General Hospital; his wife was in the Polyclinic Hospital; all were 
suffering from typhoid fever. The man was quite ill, had tlie 
characteristic symptoms of typhoid fever, but failed at all times 
to give a positive Widal reaction. After tedious convalescence 
we allowed him to get up. Within a few days he was seized with 
a violent pain in the left inguinal region radiating into the left 
leg. There was persistent pain and tenderness above the groin, 
but neither swelling nor tenderness in the leg. The leukocytes, 
which had been low, rose to about 13,000, and the fever returned. 
There was no evidence of perforation, and after eliminating the 
various possibilities we could think of, we decided there was a 
thrombosis of the deep pelvic veins. The man made a complete 
recovery. It was of great interest to us to find that during this 
episode the Widal reaction for the first time became positive. 

A few years ago Hr. L. A. Conner, of New \ork, made a 
valuable contribution to the subject of thrombosis in tjphoid 
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fever by pointing out that phlebitis was not limited to the large 
veins of the leg. He showed quite convincingly that there was a 
phlebitis in the small veins of the feet which readily e.xplained the 
“tender toes” of tjTihoid.fever— a common and distressing s 3 Tnp- 
tom formerlj' looked upon as a so-called end-neuritis. Conner 
also suggested that some of the pulmonarj" sj-mptoms of tj-phoid 
fever, such as sudden pain in the chest suggesting a small patch of 
pleurisy, might be dependent upon the same process in the 
pulmonarv' veins, a localized thrombosis. Thus the thrombotic 
process may have wide distribution in tjqjhoid fever, perhaps 
also in other diseases. I maj' add that chills in tj-phoid fever, 
often m\'sterious and difficult to account for, ma}* be due to deep- 
seated thrombophlebitis. 

Pneumonia. — ^Thrombophlebitis in pneumonia, as found by 
the patient I have just shown you, is not common according to 
statistics; yet I have seen a number of cases m>-self. All of 
my patients that have had it have gotten well. Whether one 
could conclude from this that it is a favorable prognostic element 
I am not prepared to say. As the worst is usually over when 
phlebitis sets in, it does not affect the outcome unfavorably. 

Influenza. — ^Thrombosis is fairty common in influenza, causing 
the same acutel)' painful swelling that occurs in pneumonia and 
t\-phoid fever. Frcquentl}^ however, the process affects the 
arteries and leads to gangrene. 

Tuberculosis. — I have seen a few instances of thrombosis 
in tuberculosis. It occurs both in the legs and in the arms. In 
this disease it has, I believe, a very rmfavorable significance, and 
m that respect affords a guide to prognosis which, as you know, 
is proverbially difficult in consumption. I have found that 
after tlirombosis occurred in a case of pulmonarj* tuberculosis 
life was usually a question of not more than six weeks or two 
months. The thrombosis is probablj’ not a tuberculous process, 
but is due to circulator}’ weakness, to changes in the composition 
of the blood, and probably, as already mentioned, to a low-grade 
secondarj' infection. 

Chlorosis.— Thrombosis occurs in about 1 per cent of cases of 
chlorosis, but among this 1 per cent, the distribution is interesting 
vai. 4—6; 
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Of 86 cases collected by Welch, 48 were in the legs and 29 in the 
cerebral sinuses. There is no satisfactory e.'cplanation for the 
thrombosis in chlorosis. 

Thrombosis in Heart Disease, — I have already spoken of 
intracardiac thrombi, and now I want to say a word about 
peripheral thrombosis. We have recently had in the wards of the 
Philadelphia General Hospital two large negro women suffering 
from myocarditis with dilatation of the heart. The thrombosis 
affected in one case the axillary vein; in the other the axillary 
and cervical veins. The left arm in both was enormously 
swollen and painful; in one there was also a brawny swelling of 
the neck. At first it looked as if the condition was a cellulitis, 
but we were finally convinced that it started as a thrombosis in 
the veins. 

Pulmonary thrombosis in heart disease should be mentioned 
at this point. In mitral stenosis — less often in regurgitation — 
also in myocardial disease wthout valvular defect, patients may 
have attacks of blood-spitting, sometimes mth sharp, localized 
pain in the chest. This condition is usually ascribed to con- 
gestion of the lungs; in mitral stenosis it is sometimes mistaken 
for pulmonary tuberculosis. The true cause is probably areas 
of infarction, the result of thrombosis. Similar symptoms may 
be produced by small emboli leading, as do thrombi, to areas of 
hemorrhagic infarction. 

Puerperal thrombosis, also known as phlegmasia alba dolens, 
is a well-knonm complication of the puerperal state, usually uni- 
lateral, and unquestionably due to infection of a mild character. 
Many women that have had phlegmasia are left, lilre Mrs. 
Belkowitz, in Zangwill’s Children of the Ghetto, with one thick 
leg and one thin one. 

A condition comparable to phlegmasia alba dolens occurred 
some time ago in a man in Ward 13, about whom we had a 
good deal of discussion. He had general peritonitis. Suddenly 
he was seized TOth a frightful pain in the left leg which swelled 
up to great size. There was no pulse in the femoral artery or any 
other artery accessible to touch in the leg. The skin was tense 
and glazed. Some thought the obstruction arterial, but on 
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account of the great swelling and general resemblance to phleg- 
masia I was inclined to the diagnosis of thrombophlebitis. The 
autopsy showed a clot in the veins and nothing in the arteries. 

Postoperative Thrombosis. — In a sense this is a natural 
result of the ligation of severed vessels. It may, however, occur 
in vems that are not cut, but that have been subjected to rough 
handling. If it goes beyond the local needs of the operative 
trauma, it may become a serious danger involving the possibility 
of embolism. This dangerous accident occurs, as a rule, late — ten 
daj-s to two weeks after the operation — and follows most often 
after abdominal operations. Some believe that it is due to the 
use of large retractors wMch pull on the edge of the wound and 
cause injurj' to the veins, especially the deep epigastric. It is 
from such veins that emboli are broken off and are swept into 
the lung where their lodgment usually causes death with terrif jdng 
suddenness. Such a tragic accident may occur after a simple 
appendectomy or other abdominal operations and even after 
tIi^^al pehic operations. 

Phlebitis may follow prostatectomj'', though it is infrequent, 
and usually occurs in the leg (Crenshaw, Collected Papers of 
the hlayo Clime, \’T[1, 1916, p. 446). Attempts have been made 
(Bumpus, Ibid.jVol, IX. 1917, p. 229) to prevent the complication 
by the use of vaccines. Results, however, have not been satis- 
factory'. 

Tluombosis of certain special venous territories is an interest- 
ing subject. First of all, thrombosis of the splenic and portal 
vems. Sometimes this is due, especially' portal thrombosis, to 
the ingrowth of a maUgnant tumor into the portal vein. It 
is signalized by a rapidly forming ascites and characteristic 
engorgement of the cutaneous veins. Varying degrees of 
tJirombosis in the splenic vein may' occur in splenomegaly' and 
especially' in splemc anemia.' As Balfour (Collected Papers of 
tlic Mayo Clinics, DC, 1917, p. 321) remarks, this finding suggests 
tlwt the condition is an cUologic factor in certain cases of spleno- 
megaly and that thrombopWebitis of the splenic and portal 
r-eins occurs^ as a primary' condition, that it is a clinical entity' 
nnd is assodated uatli a rather definite clinical picture in which 
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enlargement of both spleen and liver, ascites, epigastric pain, 
and possibly a histor}’- of traumatism are features. RoUeston 
has suggested splenectom}’- for this condition. 

A word more about portal thrombosis. Sometimes after a 
hemorrhoidal or appendix operation signs of severe septicemia 
or pyemia make their appearance due to a thrombophlebitis of 
the portal veins, the so-called pylephlebitis, wliich is usually 
attended udth the formation of multiple abscesses in the liver. 

I do not mean to say that septicemia following an appendicitis 
operation is necessarily due to a pylephlebitis; a similar clinical 
picture may be produced by subdiaphragmatic abscess. 

Thrombosis of the inferior vena cava is most commonly due 
to tumor metastasis. It may be suspected when in a case of 
cardnoma of the liver, for e.\-ample, there is a rapid swelling of 
the legs rvith ascites. 

Mesenteric thrombosis is an interesting condition, and as it 
is amenable to surgical treatment its timely recognition is im- 
portant, though rarely accomphshed. The symptoms resemble 
those of acute intestinal obstruction with pain, distention, bloody 
stools, and signs of collapse. Block and Goldberg ha^fe recently 
reported a case of mesenteric thrombosis successfully operated 
upon by a complete resection of the intestine. 

There is anotlier condition related to the general subject of 
thrombosis that merits brief consideration. Occasionally young 
persons between twenty and forty years develop gangrene of the 
lower e.\-tremities. A great many years ago I saw a man tliirty- 
four years old, who was m}’’ first case of this kind. He had 
intense pain in the toes of one foot. Various diagnoses were 
made; it was before Dr. Leo Buerger, of New York, wrote his 
dassical papers. An ulcer appeared upon the toe and would not 
heal. The pain was so severe that morphin did not control it; 
nothing helped the poor fellow. Finally a patdi of gangrene 
became manifest on the toe and the surgeon cut the toe off. 
Had we kno^vn what we learned later, we should not have been 
content with that operation. For two or three days the man was 
better, then the pain came back just as severe as it had been. 
The same surgeon then resected the nerves the musculo- 
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cutaneous, the anterior tibial, etc. — cutting out a good-sized 
piece of each. WTien the man came out of ether he felt relieved, 
but in a day or two the trouble recurred; so we ne.vt cut off the 
foot, but without better result. There was then nothing left 
to do but to cut off the leg below the knee. To our dismay the 
process then started on the other side. We at once amputated 
Wgh up near the knee, which gave the patient relief. As so 
often happens in practice, while attending this man I saw a 
second case, a small merchant in Camden, thirty-eight years old. 
Both patients were Russian Jews, an important point since the 
condition has been found most common in members of that 
race.* Aside from the racial factor tobacco plays a ver\' im- 
portant role. 

The disease of wluch these two patients are e.vamples was 
formerly called endarteritis obliterans, but according to Buerger 
it affects both arteries and veins, and is therefore more properly 
derignated tlirombo-angiitis obliterans. Buerger’s studies on this 
subject have been so epoch-making that he desen'es the honor 
of haM'ng the disease named for him. 

Barcroft and other Englisli physiologists have shown the 
fundamental importance of oxj'gcn for the life of tissues. May 
not in Buerger’s disease a lack of ox\’gen be as important an 
clement in the dc\'italization as the lack of the non-gaseous 
constituents of the blood? 

The characteristic features of Buerger’s disease are pain, 
discoloration, and redness when the foot is held down and pallor 
vdicn it is lifted up; paresthesia, blebs, ulcers, and gangrene. 
Examination of the arteries in the carh- stages shows obliteration 
of the pulse in the dorsalis pedis, often also in the posterior 
tibial. Sometimes in association with these stmiptoms migrating 
thrombosis in tJie supcrfidal veins of the legs occurs, and as thfg 
may appear early it permits of an carh'er diagnosis of tlie under- 

’ .At the pre-sent time there is in the is,-ards of the Philadelphia General 
Ho'pii.il .1 Lithuanian. ihirty-resTn >-cars old, an cmploj-cc of the Pennsylvania 
i-alt Works, who l-.as fpinKrenc of the foot due apparently to arterial obstme- 
l.■oa. Th:5 man is not a Jew. hut belongs to that TO>-stcrious ethnic croup 
«..;ch fome .anthropologists consider the surs-it-ors of the primitive Aryans in 
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l 3 TOg condition. In rare instances the tlirombus or thrombi 
become channeled or retracted with the re-establislimcnt of tlie 
circulation. 

I shall not go into tlie subject of the treatment of Buerger’s 
disease, I will merel}’- say that in order to avoid amputation 
attempts have been made to re-establish tlie circulation by 
anastomosis of vessels high up in tlie leg, and also by tlie in- 
travenous injection of solutions of sodium citrate; the latter has 
been successfully accomplished in a number of cases by Dr. 
W. A. Steel, of this city. Dr. Willy Meyer (Jour. Amer. Med. 
Assoc., April 3, 1920), who has had a large experience in tlirombo- 
angiitis obliterans, feeling that hereditary influence, nervous 
instability, and tobacco are important factors in its production, 
advocates prophylactic instruction. 

Spontaneous Thrombosis in the Legs. — Sometimes apparently 
healtliy persons are seized with violent pain in the leg as if a 
blow had been struck against the leg. In one case related by 
Dr. Coplin, of the Jefferson Medical College, a man walking in 
Fairmount Park suddenly experienced a violent pain in tlie calf 
of his leg. Believing that someone had hit him with a stone, he 
tiurned aroimd prepared to strike his assailant, only to find no 
one in sight. A relative of mine wliile climbing one of tlie 
mountains of the Swiss Alps was suddenly seized with such great 
pain in the lower leg that he had to break the trip and return to 
his hotel. A local doctor told him he had ruptured the tendo 
achillis and bandaged the ankle. Wien I saw liim a few days 
later in Paris the leg was swollen and tender along tlie posterior 
aspect, gi\dng all the signs of a deep-seated thrombosis in the 
veins of tlie calf. A rubber stocking helped him greatly. He 
has had several recurrences of the condition, and is forced to 
wear a support almost constantly. His general health is ex- 
cellent. 

Migrating Thrombosis. — This interesting condition, on wliich 
Dr. John Phillips, of Cleveland, has uTitten a valuable essay, is 
but poorly understood. It occurs in the form of acutely inflamed 
reddish or purplish, tender, indurated masses usually on tlie lower 
limbs. The areas are larger than those of crj’thema nodosum and 
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resemble erj^sipelas or cellulitis. To all intents and purposes 
they are patches of celluUitis starting as a thrombophlebitis. 
They have a tendenc>- to recur again and again. Local fod of 
infection should be searched for in the tonsils, teeth, etc., though 
they arc rarely found. The Wassermann test for syphilis is also 
desirable. Some writers attribute the condition to gout, but 
gout is a tolerant disease and is made responsible for many 
obscure conditions that in their final analysis have nothing to 
do with it. 

Treatment of Thrombophlebitis. — shall deal chiefly with the 
t}T>e occurring in infectious diseases— pneumom'a, tj-phoid fever, 
etc., and the spontaneous thrombosis discussed on page 1014. 
Wiat I have to say, of course, applies to puerperal and post- 
operative thrombosis as well. The first essential is to avoid all 
unnecessary' handling; all rubbing or massage. The limb must 
be kept at rest, elevated on a pDlow, and wrapped in lamb’s 
wool or cotton batting, held on with a loose bandage. The limb 
should be protected from the weight of the covers by a so-called 
cradle wluch is easily made from a barrel-hoop. A pad should 
be kept under the heel. If the pain is severe, lead-water and 
laudanum, saturated solution of magnesium sulphate, or kaolin 
paste should be applied; it may be necessary to give morphin. 
The bowels must be kept open and the treatment required for 
the general condition carried out. 

Ribbert, a noted pathologist, believes that thrombophlebitis 
may be benefited by the anticoagulant sodium citrate. The dose 
is 1 to 2 grams three times a day. As in medical cases one caimot 
foretell the on-coming of the condition, the use of the drug is 
hardly practical, although if there is cridence of e.Ttension of an 
existing process, it may be entirely proper to employ it. Chante- 
messe recommends the use of from 15 to IS grams of citric acid 
for two or three days before operations to prevent postoperative 
tlirombosis. 

After the acute symptoms arc over the patient should wear an 
clastic bandage, preferably of cotton, or a rubber or laced stock- 
ing. Massage is contraindicated, as I have said, in the early 
stages, but later it may be of benefit 
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A CASE OF PERNICIOUS ANEMIA 

pERKiciOHS ancania is sufHciently common in c 
require some unusual features in a case to justify its ] 
These features in the present case are; 

1. A severe tj-pe of pernicious anemia followed bj 

2. Progressive ner\’Ous disturbances increasing 
early period of the remission and then apparent! 
stalionaiy. 

3. A pronounced ruddy color of the skin during t 
notinthstanding there is still a moderate anemia. 

4. The presence of the female tj-pe of mammarj 
large nipples. 

5. The cmploj-ment of ^'arious forms of ta 
consideration of tlieir effects, if any. 

W. F.’s family Iiistory is unimportant In t 
1917-18 he noticed shortness of breath and felt w 
proved in the spring. He was not obliged to stop 
in the fall of 1918 he became worse again, and stopp 
time before Christmas. At this time people rem 
upon Iris peculiar color. He states that he had lost 
weight during the year 1918. He entered the hosp 
1919. The notes on admission are as follou’s: 

Well-nourished white male, apparently older 
The skin is of the characteristic lemon yellow, the lij 
membranes almost white. The hair is gray, but fai 
Tlic cars and eyes arc normal. The teeth are carioi 
rcm.ain, and the gums apparently are infected. 
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below the costal margin. There is also a note that the knee-jerks 
are decreased, but I feel that this is doubtful. 

On March 16th he had a small hemorrhage from the nose. 

An April 18th Dr. George Wilson made the following report 
on the condition of the legs: “The patellar and Acliilles’ 
tendon reflexes are present and above normal. When the patient 
was admitted the plantar reflexes were distinctly normal in 
type. For the last week this reflex on the left has been under- 
going a change, sometimes there is an extension response, whicli is 
not, however, a typical Babinski. The sense of position is not 
disturbed, the patient calls correctly every position into which his 
toes, ankles, knees, and hips are placed. The other forms of 
sensation which are carried by the columns of Goll and Burdach, 
i. e., the sense of vibration is lost as high as the patella on tlie 
left and 2 inches above the patella on tlie right." 

The interesting features of this report are, first, the evidence 
of progressive morbid changes in tlie findings; second, tlie change 
in the left plantar reflex; and third, the loss of vibratory sense, 
perhaps the earliest definite disturbance of sensation that occurs 
in lesions of the posterior columns of the cord. Evidently wc 
were observing the earh'est recognizable stage of the lesions of 
the spinal cord in pernicious anemia. 

An attempt was then made to eliminate possible causes. 
An a:-ray of the teeth had shown pus-pockets at the apices of 
the teeth. The coagulation time of the blood was tested and 
found to be normal, and the dentist of the hospital requested to 
operate, and on May 30th he extracted under local anestliesia 
two teeth and the roots of two teeth tliat had been broken off. 

It is to be remarked of the table on page 1019 tliat in the begin- 
ning the red blood-cell counts were made nith great care, usually 
by two or more men, and that an even lower count (78,000) than 
any recorded, is said to have been made by eight men. The hemo- 
globin estimations were made by the Dare hemoglobinometer, 
and as this instnunent requires some technical skill, and the 
readings were made by a nmnber of persons, the results arc 
probably not all accurate. The color index is, therefore, of no 
worth except that it is above normal. 
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In several instances in which the differential count was made 
it is abo recorded that there was poikilocj’tosis, anisocjlosis, 
niacroc}’tcs and microcj'tes, basophilic degeneration, poly- 
chromatophilia, that the deeply stained macrocj'tes predomi- 
nated, and tliat no neudeated red cells were found. Once the 
malarial parasite was sought and not found. 

The sharp rise in tlie red cell count between the 14th and 
ISlh of April, 1919 was tlie result of the transfusion on the 16th 
of April of 575 c.c. of blood. This was followed by a violent 
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reaction, rigors, pyrexia, tachycardia, headache, vomiting, and 
pain all over the body, and also a high poljmudear leukocytosis 
that disappeared by the third day. 

The urine was normal throughout. One test for urobilin 
was negative. The phenolsulphoneptlialein test was: 


First hour 110 c.c. 40 per cent. 

Second hour 60 ‘‘ 18 " 

Total Ito " "58 “ 


There was a complete achylia gastrica. 

On September 18th the patient complained of dizziness and 
marked weakness of the lower limbs. The appetite was poor. 
The bowels were regular and he was sleeping well. Tliis re- 
lapse was temporary, for by October 4th tlie dizziness had 
disappeared, the appetite had improved, and he had been able 
to be out of bed for several hours every day. The legs were 
still weak. By the lltli he was still better, although there were 
still occasional spells of dizziness. This had disappeared by 
the 3lst, but as a result of being up he had developed a slight 
edema of the feet. He had had a brief attack of diarrhea, whicli 
was ascribed to the arsenic, and ceased as soon as the arsenic was 
discontinued. 

On March 13, 1920 he weighed 210 pounds, the skin was 
ruddy, actually a dusky pink, witliout a trace of cyanosis or 
yellowness. The mucous membranes were of a clear pink color. 
The legs, especially the left, were still numb. The vibratory 
sense was present in both legs, but impaired over tlie left tibia. 

By April 17th he was able to work about tlie ward, but tired 
rather easily. The numbness in tlie legs was unchanged. His 
appetite was good and the bowels regular. 

There was little distinct improvement after tliis. He spent 
nearly all day out of bed. He walked more,. but still complained 
of weakness in his legs. A slight, almost doubtful, ata.\ia 
(finger-to-finger) in the hands was noted. The patellar reflex 
was delayed and weak. 

In June the improvement was more distinct. He no longer 
complained of being tired, slept well, and spent all of the day out 
of doors. 
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There is nothing specially remarkable about this case of 
pemidous anemia. Lower counts have been recorded, particu- 
larlv tlie one of Quincke of 143,000 red cells reported by Osier. If 
I can trust several of my residents, however, who made counts, 
unrecorded, imfortunately, during the early days of his stay in the 
hospital, the count actually dropped to belovr 100,000. In the 
absence of a record, of course, no definite statement can be made, 
but it is only another example of the importance of recording each 
obscr\'ation as soon as it is made. 

The case belongs apparently to the group of aplastic anemias 
assodated v,-ith defective blood production. Ndther is there 
anything in the least unusual about the remission. Cabot 
has shown that in more than half of tire cases of pemidous 
anemia a remission occurs after the initial attack, and this remis- 
sion may last for several years, so that our patient has broken no 
record up to the present time. 

The nervous sj-mptoms apparently were in thdr earliest stage. 
Tlicy did not increase after the fall of 1919, and it is possible that 
the increased actidt}' of the patient is eddence that there has 
been improvement in the lower portion of the spinal cord. In 
tills connection it may be mentioned that the patient has had 
enormous doses of arsenic over a long period of time, and that, 
therefore, a peripheral neuritis due to the arsenic as an ex- 
planation of tlicse nervous disturbances can be wholly exdudcd, 
but at the present day no eddence is needed to prove that the 
anemias affect the cord and not any remedy that may be em- 
ployed to cure them. 

The ruddy color of the skin is more unusual. In my own ex- 
perience I have not hitherto obserx'ed it to such a degree in per- 
nicious anemia. In one case of chlorosis that I saw it was quite 
marked. It is not mentioned in most of the artides upon per- 
nicious anemia. In Uie present instance there is a hj-peremia 
disappearing momentarily after pressure. The patient is very 
much redder llian tlic healthy skin ever is, and this color ap- 
peared long before Uic red blood-cells had reached 3,000,000. 
In the case of dilorosis tliat I saw the hemoglobin was bdow 
aO per cent., and j’ct the skin was as red as it is in the present 
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patient. How to explain this I do not know except by stating 
that it is a cutaneous hyperemia, which is no explanation at all. 
In acrocyanosis, as it is called, we have a bluish or purplish 
color of the skin, and the blood return after pressure takes 
place slowly. • In this instance it is an active hyperemia. 
Nevertheless, the blood count taken from blood drawn from 
the reddish skin indicates no excessive accumulation of red 
blood-cells in this area. In fact, all our blood counts have been 
so taken. 

It was noted particularly by Draper, in a paper read 
in September, 1920, before the Pennsylvania State Medical 
Society, that many cases of pernicious anemia have disturbances 
of the endocrin system. Apparently there is no typical dis- 
turbance, but the disturbance in the ductless glands may be 
associated with disturbances of the blood-forming or blood- 
destroying organs. The present patient exhibits a rather 
unusual type. At the time of puberty the secondary sexual 
characteristics appear in the male and female, but differ funda- 
mentally in the two sexes. In the male they consist essentially 
of the appearance of the pubic, axillary and fadal hair, and the 
change in the voice; in the female in the appearance of the pubic 
and axillary hair, the development of the mammary gland, and 
the establishment of menstruation. Occasionally there are 
variations from the true type, usually that the secondary sexual 
characteristics develop in an abnormal way. Among these 
changes the commonest (at present known) is the so-called 
status thymicus, in which we find the pubic hair terminating in 
a transverse line as it does in the female, the a.xillary hair and 
beard very scanty. The opposite condition sometimes occurs in 
females with the pubic hair forming a triangle, pointing toward 
the umbilicus, vath scanty development of the mammarj’- gland 
or even remaining undeveloped as it is in children and males, and 
often the appearance of a moderate beard. In ancient sculpture 
figures are found frequently evidently of males with well-devel- 
oped mammarj'' glands of the feminine type. These were called 
hermaphrodites. It was doubted whether they were not purely 
imaginary, but this patient presents a precisely sunilar appear- 
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ancc. You will obsen'e that the breasts are wel 
hemispheric in shape, with well-developed large ty 
mammae. Upon palpation it can be determined tha 
arc largely fatty in nature and that surrounding the 
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No explanation of this condition is possible. We can state 
that presumably tlie gonads are so perverted that they have 
produced in one individual secondary characteristics of both 
sexes. It cannot be supjjoscd that in this case tlic gonads arc 
responsible for tlie pernicious anemia. It seems more reasonable 
to assume tliat tlie defect in one group of endocrin glands suggests 
defects m otlier groups, particularly those concerned witJi blood 
formation, and that tlie latter arc dircctl}^ rcspon.siblc for the 
disease. Speculation is idle, but, on tlie other hand, frequently 
it leads to more careful observation, and if ive can establish a more 
definite association between tlie endocrin glands and pernicious 
anemia it may lead to some improvement in the treatment. 

At tlie present time in tlie aplastic tyjic it can be assumed that 
the deficiency in tlie blood-fomiing glands is probabl}'’ due to the 
bone-marrow. As I shall show, I have reached the conclusion that 
in these cases tliere is a double action, that is, that some homionc- 
like substance is required to stimulate the glands to form blood, 
tliat this homione-lilcc substance is probably present in the blood 
of Iicaltliy individuals. Where there is exccssi%’c activit)’’ of 
the blood-destroying organs we Iiave learned that at least tem- 
porary improvement may occur when tlie cliief organ of blood 
destruction, the spleen, is removed. We have here a jiarallei 
between myxedema and exophthalmic goiter. In one case there 
is glandular deficiency improved by substitution or hormone 
tlierap}'-, and the other functional glandular e.vccss relieved bj' 
partial removal of the gland. 

The fiftli point I wish to discuss is tlie trcaUiient that was 
employed. This was of four kinds. .Unfortunately, it is not pos- 
sible to discriminate between the effects of the different varieties 
of treatment employed, chiefly because tlicsc effects appeared 
so slowly tliat they may have been due to any one of them. 
On tlic basis tliat pemidous anemia may possibly be due to a 
focal infection we liarl the .snags and teeth (at the roots of vhich 
abscesses had been demonstrated) removed. I lla^'e now in the 
wards another patient, also anemic, of a light bromiisli or lemon- 
yellow color, from tlic abscesses at the roots of whose teeth 
Streptococcus viridans was cultured. I have observed no less 
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than 3 cases of profound anemia from the blood of n’hom Strep- 
tococcus \'iridaTis Vi'as obtained. Libman has called attention to 
the gra%ish color which he believes almost pathognomonic in 
patients suffering from streptococcic endocarditis. There seems 
to bo no doubt that at least a moderate degree of anemia may be 
caused by infection from the hemolytic micro-organisms. Un- 
fortunately, cultures were not made from our patient's teeth, and 
wc do not know whetlicr there is any warrant for supposmg the 
focal infection was responsible for the condition. In the wards of 
tills hospital considerably more than 90 per cent, of the patients 
admitted have oral sepsb. and it is therefore difficult to assume 
that it is a defmite cause in a condition comparatively as rare as 
this. 

Transfusion was also employed. In the case of aplastic 
anemia tliis appears to be our only available remedy, as splenec- 
tomy rather hastens than retards the fatal termination. I spoke 
before of a possible existence in Uie blood of a hormone. I 
wish now to cite a case that I think supports this belief. 

'Iliis patient was first seen when fifty years of age. He 
had tlicn felt wc.ak for nearly a year- He had all the appearances 
of advanced jiemiclous anemia — hemoglobin 20 per cent., red 
blood-cells 1.5S0.000. white blood-cells 3000. There was a 
complete achylia. The blood coagulated rather slowly. On 
medical treatment, cliiefly arsenic, he made some improvement. 
'Ihc blood reached 3.330,000, the while blood-cells 3S00. The 
differential count showed a preponderance oi pohnnorphonu- 
tlear fomi.^, an unusual feature. There was no excess of bile in 
the feces and no occult blood. In two months he had gained 
1 1 iiounds in weight and, aside from some numbnc.ss in the legs, 
lie fell stronger. The blood count had risen to 4.460.000, ndth 
31 per cent, hemoglobin. Four months later he had relapsed 
badly. 1 lie blood count was now 40 per cent., red blood-ccUs 
2.510.000, and the white cells 4700, a ratlier persistant leu- 
kopenia. .As he failed to improve and the red blood-cclls 
decre.iscd below 2.000.000. %nih only 2S per cent, hemoglobin, it 
w.-is decided to perform a transfusion, this in spite of the "fact tliat 
iw wn.- still gaining weight .<=lightly- The first transfusion was 
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performed on April 20tla. The blood counts immediate!}’ after- 
ward were : 

4/22; Hb. 20 per cent., red blood-cells 1,560,000, white blood-cells 3850. 
Lymphocytes 38 per cent. 

4/24: Hb. 20 per cent., red blood-cells 1,310,000, white blood-cells 3150. 

4/26; Hb. 20 per cent., red blood-cells 1,630,000, white blood-cells 3920. 

The second transfusion was performed on jMay 5th, and the 
blood counts immediately before and afterward are as follmys: 

5/2 : Red blood-cells, 710,000 
5/4 : “ " » 1,160,000 

5/6 ; “ " 2,020,000 

5/10: " " •• 2,036,000 

5/12: 1,750,000 

The tliird transfusion was done on Afay 16tli, with the follow- 
ing results: 

5/16: (Before) red blood-cells, 1,370,000 
5/17: (After) " •* " 1,390,000 

5/lS: " " '• 2,060,000 

5/21: '■ “ " 2,690,000 

5/23; •• " ■■ 2,000,000 

What tlie immediate effect of tlie first transfusion was, un- 
fortunately, we cannot tell. The blood count in ni}'’ office on 
April 19tli was hemoglobin 28 per cent., red blood-cells 1,290,000, 
white blood cells 5600. There was a slight increase two days 
after tlie transfusion, which persisted until sue days after the 
transfusion, and tlien steadily declined. /Vftcr Uic second trans- 
fusion there iras a marked increase in two days. Tliis continued 
for six da}’s and tlicn tliere was a rapid decline. After the third 
transfusion tliere was no increase tlie first da}’, marked increase 
on the second day, whicli was still more pronounced on the fifth 
day. From this time there was persistent improvement until 
the blood, wiUiout furtlicr treatment, had reached practically a 
normal count. 

The interesting feature in these tlirce observations is that 
tlie ma.xinium effect of tlie transfusion did not occur immediately. 

It was not the addition of corpuscles to the blood that helped 
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the patient, but something in tlic transfused blood tliat stimu- 
lated bis oviTi blood-forming glands to greater activity, and finally 
produced a degree of stimulation that caused them to continue 
acting over a long period of months during which time he felt, 
with tlie eaxeption of some numbness of his legs, entirely well. 

Tlie subsequent liistoiy of this case is not so happy. During 
my absence at tlic war he was treated by another physician, who 
had a splenectomy performed, after which his blood rapidly 
deteriorated. He developed a complete paraplegia, and in the 
course of a few weeks died witlrout experiencing any benefit 
whatever. I merely cite this case, first, as a concrete example of 
Uic somewhat tardy improvement tliat follows transfusion, the 
strongest effects of wliich are not felt, as a rule, until four or five 
days aftenvard; second, of the benefit of transfusion as compared 
m’lh the injuiy- of splenectomy. 

In the present case of aplastic anenua tlrere were two other 
forms of treatment employed. The patient was given huge 
amounts of arsenic. This was given in the form of cacodylate of 
sodium, from ^ to 1 grain h}*podcrmically twice a day, or in die 
fonn of Fowler's solution. S drops tlircc times a day. The longest 
period of administration was nine months, during which 8 to 
10 drops of Fowler’s solution were given dircc limes a day un- 
interruptedly, but the Fowler’s solution was given for more tlian 
two months on one occasion and for more than a month several 
times. .\t no time, with the c.\ccption of a transient diarrhea, 
was there .'my evidence that the arsenic did harm. He com- 
plained of no indigestion, showed no pigmentation or evidence 
of ]>olyneuritis. There was no increase, as I have already noted, 
of the .«igns in the legs. I have not attempted to calculate the 
total .itnount of arsenic that he received in the course of a little 
more than a year, but it was ven' considerable. Possiblv these 
large iiershtcnt doses of arsenic may be in part responsible for 
tlic ntddy color. He has also taken dilute hydrochloric add in 
vcr\' large doses over hmg periods of time. The usual dose was 
t Jun’dram of the dilute or 10 per cent, hydrochloric add given 
v.dl d’.iuud three tinKs a day cither before or after meals. It 
also can be said to have manifested no injurious cfTcct. Altlmugh 



1028 


JOSEPH SAILER 


he had achylia, his weight increased fairly considerably during 
its administration. Unfortunately, he was not weighed on ad- 
mission. At that time he was a poorly nourished man. Now, 
witli a weight of 210 pounds, he is distinctly obese. How long 
the present remission will last we cannot, of course, tell, but as 
he is content to remain in the hospital, earns liis board and lodg- 
ing by working cheerfully and industriously in tlie wards, and 
feels quite confident tliat he could not earn his Ihing outside, it is 
possible that we may be able to follow the course o^'cr a period of 
years. 



CLIXIC OF DR. GEORGE WELLmi NORRIS 
PenS5YLV.\xia Hospital 


TOPHACEOUS GOUT 

Chief Complaint. — ^Thc patient before you. a widow. sLxty- 
threc vears of age, Anglo-Saxon in U-pe. the tliird generation of 
her family to he bom in this country, comes to us complaining 
of pain in the amis and legs and painful swelling of her fingers, 
elbows, and knees. 

Family History. — ^Iler mother suffered from '“rheumatism” 
and died of pneumonia. Her maternal grandfather had “rheu- 
matism” of such severity that he had to periodically use crutches. 
He had. however, intermissions between attacks when he was 
quite well and had no disability whatever. The other data are 
unimportant. 

Past History. — The patient has never been robust. In addi- 
tion to the diseases of childhood she has had “malnria.” the last 
attack six years ago. and ‘'inllucrtza” one year ago. 

She has suffered from headaches .all her life, especi.ally dur- 
ing menstruation, and has been much troubled with hot, burn- 
in" and stirrging eyeballs, with lacrimation. Most of her teeth 
were extracle<l three vears ago. 

.All iicr life slie has had trouble with "cold on tlte chest,” 
often with expectoration, sometimes blood-streaked. Recently 
she h:i> had nieht-.'Weats. Her best weight, twenty years ago, 
was l.v'' ]>ounds. Slie now weighs S.'i pounds. She had one diild 
v-iiich dictl iit infancy, d’he menopause occurred at forty-five 
years of a.gc. 

Present Illness.*— .About tbree years ago tlie patient began to 
ha.ve sliari) pains in her arms, in the back, and in the nape of 
the neck. 1 hese symptoms have gradually increased, with 
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periods of intermission and exacerbation, the latter being asso- 
ciated with damp weather. 

Two years ago she began to notice that her fingers were 
swollen, and that small nodules were developing in her hands, 
elbows, and knees. These nodules were painless unless sub- 
jected to trauma. She has been in moderate circumstances 
financially, has ne^■er been a heavy eater, or indulged in alcoholic 
beverages to any extent. She now complains of sharp pains in 
her arms and legs, stiffness of the back of the neck, and cramp- 



Fig. 109. 


like sensations in the toes, which are, however, not tender to 
pressure. 

Physical Examination. — The patient is a pale, markedly 
emadated. white female, age sixty-thrcc years, sitting up in 
bed, apparenth’ not in any pain, not jaundiced, dy.=:pneic, cya- 
notic, or edematous. Skin: Loose and irrinkled, diy, .and of 
poor tone. Head: No evidence of injury. Eyes: Conjunctiv.T; 
slightl\' injected. Xosc: Normal. Ears: .Auricle rather scab . 
no gouty nodules. Accessory sinuses: bormal to routine exam- 
ination. Mouth: One decayed root above, none below, tongue 



TOPHACEOUS GOUT 


1031 


not coated, protrudes in midline. Slight amount of tonsillar 
tissue present. PliarATuc slightly injected. Hard, irregular, pea- 
sized nodules on each side of mental tuberosity; firm, and not 
vcr>- freely movable. Neck: Long, thin, muscles prominent, 
skin loose and wrinkled. Xo rigidity. Anterior cenneal glands 
palpable. Suprasternal notch and supraclavicular fossse deep. 
\'cins ■visible and pulsating. ^Moderate carotid pulsation. Clicsl: 
Very much emaciated, skin loose and flabby, flat t\'pe. Ribs 
prominent, interspaces sunken, costochondral articulations and 
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anele nf Louis prominent. Left side of chest larger. Cla\'iclc 5 
,'l.nnfi out. markedly. Excursion fair. Expansion poor. Ape.x- 
beat diffuse; palpable 1.^ cm. from M. C. 1.. in fifth left intercostal 
-pace. Note hyjierresonant. high pitched on left side and in 
axilla, hyperresonant in right axilla. Many rales all over chest; 
fine crackling variety (Eigc. ipo. no'), hear!: Left border 14 
XTii. to left of mi<lslcrnal line in fifth intercostal space. Right 
l'or<irr 2 cm. to right of midstcrnal line, level of third intercostal 
^pacc. V'-i- ami reduplicated. Thrill felt at npc.x svstolic (?) 
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ill time, ^^cr}' faint sj'stolic nnirnnir at a])cx. Apical soimcLs 
louf] and of good qualit}', r]i3'tlini regular. Ahdoiitcn: Lower 
abdomen full and t3’nipanitic. Venous distention present. Lin- 
ear stria,' ])rescnt. Exosto.ses (?) on iliac crests. Abdomen rather 
tense, not much distended, no tenderness, no masses felt. Spleen 
and liver not felt. 

Spine . — Some lateral curvature present, prominence of some 
of tlie spinous processes. Spine rigid from tenth to about first 
dorsal vertebra. 

Anns. — Emaciated, calcareous deposits around each elbow- 
joint and in Jigaments; marked thickening of fingers and de- 
formities of kmiddcs; marked calcareous dej)osits about joints 
and tenderness of fingers; left wrist slightl\' painful. IModeratc 
arteriosclerosis. 

Legs . — Slight limitation of motion in left hip-joint, motion is 
painful. Both knees have marked calcareous deposits about 
articular surfaces of joints. Marked crepitation elicited. i\ lo- 
tion limited slighth’. Ankles and toes not much affected. No 
edema of legs or scars iirescnt. 

JicJIcA'cs. — Knee-jerks, biceps and triccjjs present and normal. 
Babinski, ankle and patella clomrs, and Achilles negative. 

Dr. Norris: AVilh such a histor3' as lias just been read, what 
ailment is suggested? 

A Stuvknt: KJicumatoid arthritis. 

Dr. Norris: Can 3-011 think of anv other condition? 

A Studicn’t: Gout. 

Dr. Norri.s: Notice that the di.scase dates back o\-cr several 
3'oars, with e.xaccrbations, often infiuenced b3' barometric 
changes, and that the .small joints of the hands are chien3' 
involved. 

Inspection rc\'cals a large number of hard, irrcgularl}- rounded 
3-elIowisli nodules, quite s3-mmelricall3- rlisposed. 7’he\' arc not 
at present parlicularlv jiainful or lender. 'rhc\' ;ire subcuta- 
neous, more or loss frccl\’ movable, and altaclicd to fibrocar- 
tilaginous structures, such as tendon she;iths and .aponeuroses. 

On the jialmar surface of both ]i;inds vou will note along the 
course of the flexor tendons of the first and sccoiul fingers such 
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destructive changes in the joints, and movement is not very 
greatty restricted. TJie deposits are outside rather than inside 
tlie joints, and they occur in some instances along llie tendon 
sheatiis, far distant from the articulations (Fig. 111). 

Botli elbows show marked deformities overl 3 'ing tlie olccrani, 
as do also the prepatellar regions. In the latter areas you will 



Fig. 113. — Tophaceous Ueposils in tlic prepatellar regions. Note also 
operative scar and the dried chalky discharge therefrom. Deformity of fingers 
is sliown from tlie dor.sal surface. 

notice large bon\’ plaques, having a more or Ic.ss diamond sliajic, 
about 5 cm. in length and 0.5 cm. in thicknc.«s. The surface is 
studded with irregular!}’ rounded elevations about 0.5 cm. in 
height. The skin overlying Ihe.-e e.xcresccnces on the elbow is 
dark red and seems acutely inflamed (Figs. 112, 11.1). 

For purposes of comparison and contrast I will pass around a 
photograph of a characteristic anri typical case of rheumatoid 
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arlhrili?, \vilh involvement of the elbows, knec^A-inkles, wriste, 
and liands (Fig. lU). You will note at "bnee^ihe- complete dis- 
similarity between the photograph and the case before us. 



I'i.;. 1!!. — Klicuni.itoid :irthriti>. Involvement of the ankles, knees, 
< liviw, and haiul-. Note the characteristic shajic anti deformity of the 

fimters ant! the na-ted nin^cles of the forearm, hand, and calf. 


hiU to rclurn to our patient. On cither side of the jaw-bone 
alx.nii -t cm. back from tltc symphysis two rough irregular tes- 
Ffl.ated masses aitoul the size of a pea cm be seen. 

Sf.titercd over other dilTcrcnt portion.s of the body similar 
tlciKKits can be noletl. ’thus, along the edge of the tibim and the 
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ubitc roughened miliar}' elevations occur; also on tlic trocliantcrs; 
and wlicn the Ihiglis are flexed, crepitation can be felt. 

Upon the luminescent screen you will sec a number of .v-ray 
negatives which Ur. Bowen has furnished us. 



Pic;. 135. — R.itiiogmm of the Il.^Inl sIiowiiiR loplii. Nolc involvement 
of the wist as well as of the finger.s. Compare witli Tip. 111. (Courtesy o( 
Dr. D. R. Hotven.) 

You will note that these deposits have a great density, mucli 
like that of bone it.sclf (Figs. 115-117). 

Now notice that in some rc.'pccls this case — if it he one of 
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tophaceous gout — is atypic. The cars have escaped entirely , as 
have also the feet. Furtlicrmorc, the patient gives no Iristorj- of 
acute attacks invoh-ing the great toe. We must remember, how- 
ever. tliat gout is protean in its manifestations. Some cases have 
marked, recurrent, acute seizures, with only moderate deform- 
ities ; some have marked deformities with only moderate pain; and 



I U of the vU>o\\ . Compare witli Fip. 112. Note deposits 

alonj: thr jyriostoinn of the tilna. (Courtesy of Dr. D. R. Rowen.) 

.'-ome have scarcely any joint involvement, but suffer from mi- 
graine. “sick headaches.’' “biliousness.” neuralgia, if not actually 
neuritis, and many other bizarre manifestations. 

0\er the left patella you will notice an incised wound, sur- 
rounded by an area of erythema, whicli has not yet healed. One 
week ag<. f.w <liagnostic purposes, with due anti.scptic prccau- 
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tions, Dr. Marsh removed one of these calcareous masses. The 
wound did not heal by first intention, but soon broke dowji and 
for ser^eral days discharged a considerable amount of white cre- 
taceous material having the consistenc}" of cream, with wliicli 
the surrounding tissues were apparently saturated. Tlie wound 
shows but little active inflammator}' reaction and is slowly heal- 
ing by granulation. 



Fig. 117. — Radiogram of knee. Compare with Fig. 113. 

Now let me read you Dr. Phillips’ report on the e.xcised speci- 
men: 

“The specimen consists of a small, irregular, soft mass of 
tissue in which there are circumscribed chalky white areas of a 
rather soft mortar-like material. Other small softened mucoid 
foci are also present.” 

Microscopic Examination. — “Sections through the tissue 
submitted reveal a dense fibrous tissue framework which has 
undergone hj'aline degeneration in many places and contains 
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drcumscribcd empty spaces whose borders have imdergone cal- 
cification. The soft material has escaped from the cavities. No 
sodium biurate crystals characteristic of gouty tophi are seen. 
Upon the addition of sulphuric acid colorless needle- and plate- 
like crystals are formed along the calcareous borders, indicating 
the formation of calcium sulphate.” 

Diagnosis. — “Dense fibrous tissue which has undergone cal- 
cification and necrosis — probably an old gouty tophus.” 

Routine Laboratory Findings. — Urine: Acid, 1011-22; al- 
bumin, trace; glucose, 0. No casts. 

Blood: Hb., 60 per cent.; ery'throcytes, 3,512,000; leukocytes, 
5800. 

Blood Wassmnann: Negative. 

The patient has been afebrile, uith a blood-pressure of 
140-80. 

•In the case before you the diagnosis of tophaceous gout is, I 
think, justified and easy, but often, especially in the atypic 
cases, many mistakes are made. Some practitioners too readily 
attribute sjmptoms for which no apparent cause e.'dsts, and 
whicli may be due to imdiscovcred focal infections — to gout. 
It is very easy to fall into tliis habit, particularly when a patient 
comes from a family wth gouty tendencies. Gout often, if not 
usually, comes by inlicritancc. Of course, some one must have 
"started it.” Also one sees indiNaduals who by gross overeating 
and drinking, togetlier with insufficient axercise, have brought it 
on themselves. But many people whose habits of life conform 
to Uiis standard never develop gout. 

Dr. Norris: What do you understand by the term “gout”? 

A Student: A constitutional distm-bance of purin metab- 
olism. 

Dr. Norris: Yes. A disturbance by virtue of wliich uric 
acid fails to be promptly eliminated from the blood so that 
sodium urate becomes deposited, especially about tlie fibro- 
cartilaginous structures where the circulatory currents arc slow. 
Under normal conditions tlic blood contains about 1.7 mg. of 
uric acid per 100 c.c. In the present case blood analj-sis showed 
2.5 mg. per loo c.c. 



1040 


GEORGE T^flLLIAM NORRIS 


It would seem, however, that a simple increase of uric acid 
alone is not solely responsible for gout, because an increase has 
been shown to occur in different conditions, such as leukemia, 
pneiunom'a, and nephritis, without gouty symptorns. 

As a rule one finds the urinary output of uric acid diminished 
before an attack of gout. Between attacks the excretion may 
be normal or but slightly decreased, but in some tophaceous 
cases it may, according to Futcher, be entirely absent. Coin- 
cident with the beginning of an attack the output is usually 
much increased. 

As to the cause for this accumulation of uric acid in tlie 
system there is stiU much lack of knowledge, but opinion seems 
to be veering aroimd to the view that it is due to a change in 
renal permeability which results in an elevation of the threshold 
of excretion. The uric acid in the’ blood is derived from a two- 
fold source: first, that due to endogenous metaboh'sm; second, 
the exogenous moiety, that resulting from the eating of purin- 
containing food. The endogenous purins on a purin-free diet 
are quite constant for a given individual. They represent wear 
and tear of the body and are derived from tlie nuclei of body 
cells which have undergone destrucrion. The exogenous purins, 
of course, vary wth the quantity of purin-containirtg food in- 
gested, this coming from two sources, the nuclei of cells and free 
purins, such as h3'poxanthin, existing in muscular tissues. What 
varieties of food furnish the largest amount of uric acid? 

A Student; Red meats. 

Dr. Noshis: Has any one else any suggestions? 

A Student: Sweetbread. 

Dr. Norris: Yes. Generally speaking, the glandular organs 
of the body— thymus, panaeas, liver, kidneys— yield the largest 
amount and are, therefore, the most undesirable from a gouty 
man’s standpoint. 

On the blackboard you will find a Ust of the more important 
purin-containing foods. One kilogram of the flesh of cod con- 
tains approximately 0.5 gm. of purins. This appears in the 
table as 1 unit. 
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PURIN CONTENT OF 
1 unit: Tripe. I 
Cod. 


ANIMAL FOODS. (I. W. Hall.) 
2i units: Turkey. 

Chicken. • 

Beef (sirloin). 


li units: Plaice. 


4 units; Bcelsteak. 


2 units; Mutton. 

Rabbit. 

Halibut. 

,Pork. 6 units: Liwr. 

Beef (ribs). 

Ham. 

Veal. 20 units: Sn-eetbreads (thymus). 

Salmon. 


PURIN CONTENT OF VEGETABLE FOODS (CONT.AINING MORE 
THAN A TRACE) 

Two.fifths unit; Asparagus. 

Four-fifths unit: Pca-mcal. 

One unit: Oatmeal. 

Six-fifths unit; Beans. 


Some physicians forbid red meat, but allow white meat, al- 
tliough the rationale of this is open to question. Chemically the 
difTcrcncc is not great. If we tell our patients that they may eat 
white meat they often do so in excess, and do themselves more 
harm than they would by a small quantity of red meat. 

Quantity b quite as important as quality. The gouty pa- 
tient, if he would minimiac his attacks, must live simpl}-. He 
must eat no more than enough to supply his daily metabolic re- 
quirements. Rich, highly seasoned foods, malt liquors, wines, 
especially of llic port tyirc, arc to be absolutely forbidden. The 
diet should be mainly of the cereal, milk, and vegetable type. 
Rut again ccrUiin vegetables and fruits, notably those which 
contain much oxalic add, are often harmful, although there is 
mndi indhidual variation about this. 

Rut gout is not only a question of diet. Our patients must 
h.avc regular exerdse of as an active variety as the patient’s 
general condition will permit. Freedom from worry, anger, over- 
ialiguc, or .ri:od: is ncccss.ary, for such conditions not infrequenth- 
predpitate an attack. It is not sufndcntli' appredated thaj 
jwolongcfl or extreme nciwou.'; strain — anything which tends fc 

VOL. 4—^ 
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lower general ner\''e tone — ^favors tlie occurrence of gout. Many 
gouty individuals, especially those who are of a high-strung 
temperament and an asthenic constitutional habitus, do them- 
selves more harm than good by the extreme use of severe physical 
exerdse or too frequently repeated and prolonged Turkish baths. 

Furthermore, we must not forget that there is sudi a thing 
as poor man’s gout which is due to poor food, bad hygiene, and 
an excessive consumption of malt liquor. 

Now let us consider another phase of the case. You viill 
remember that our patient states that she has had poor health 
all her life, with attacks of bronchitis, “malaria,” and “influenza,” 
and that she has lately lost much weight. The physical signs 
as found on examination of the chest are graphically depicted 
on these charts (Figs. 109, 110). They show evidences of pul- 
monary infiltration, especially at the apices, with numerous dif- 
fusely scattered rAles, together with chest deformity and poor 
expansion. Based upon such physical signs one would be justified 
in assuming a long-standing chronic pulmonary tuberculosis mth 
secondary fibroid changes. 

Fluoroscopic e.\amination fully confirms this hypothesis. 
The apices are somewhat dense. The hilus shadows are accent- 
uated and plates show peribronchial thickening Avith numerous 
calcified lymph-nodes, and marked calcification of the tracheal 
rings. 

Now, what relation, if any, e.xists between gout and tuber- 
culosis? 

There is much clinical evidence which indicates that gouty 
people do not often develop tuberculosis; and, per contra, that no 
matter hov/ much nitrogenous food a tuberculous person may 
consume, he ndll not become gouty. 

Is it not possible that our patient acquired tuberculosis early 
in life, but that her gouty diathesis prevented the disease from 
becoming acute, and brought about these fibroid processes which 
are generally considered to indicate resistance to infection, and 
which often result in a fimctional cure? 

The rkles which were so. numerous in her chest at the time of 
admission, and which might have suggested the possibility of a 
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general miliary tuberculosis, have largely disappeared. They 
appear to have been due to an acute bronchial infection, a con- 
dition to which gouty people are frequently subject. 

What effect does long-standing gout have upon the sj’stem? 
What tissues are chiefly affected. 

A Student: Nephritis. 

- Dr. Norris: I see that you remember your pathology — 
“gouty kidney.” Yes. You v-dll remember that the kidney is 
small, shrunken, shriveled, dark red and granular in appearance, 
with an adherent capsule. Similar lesions are produced by 
chronic lead-poisoning, cache.via, focal infections, etc. In the 
present case you remember we found a trace of albmnin in the 
urine, but no casts and no hyposthenuria. The phthalein 
elimination was 30 per cent in the first and 20 per cent, in the 
second hour. 

We must tiy' to explain our patient’s 50 -pound loss of weight. 
Wc have to c.xplain it: first, fibroid tuberculosis; second, arterio- 
sclerosis with some renal involvement; third, loss of teeth. 

Which of these factors plays tlie predominant role? 

Tius is a difficult question to answer. Artcriosdcrotics, es- 
pecially those in whom the renal lesion is considerable, often 
show marked emaciation in the late stages. 

The treatment of gout is essentially dietetic and hygienic, 
but during the acute seizures other measures may be employed 
Vi-ith benefit. 

Local applications, especially heat, are beneficial. 

YTiat drugs arc most useful? 

A Sttoent: Blue mass and a saline purge. 

Dr. Norris: Yes, this is often a useful preliminary'. Can 
you tliink of any others? 

A Student: SaUcylatcs. 

Dr. Norris; Sometimes they may do good, but generallv 
one gels better results from coldiicum, given in 20- to 30-minim 
doses until purgation occurs. A man v,-hom I once knew, who 
h.ad had his first attack of gout in the great toe at the age of 
thirteen, and had been a frequent sufferer from gout during the 
rcm.-uning seventy years of his life, who had consulted many 
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doctors and had tried all sorts of quackeries, bad lost all faith 
in remedies except colchicum, which he said “always cuts short 
my attacks if I take enough of it, and until it acts there’s noth- 
ing to do but grin, if you can, and bear it.” 

Similar testimony is given by many sufferers from this dis- 
ease. .So far as known, colchicum has no definite effect upon 
uric acid excretion either in hedth or in gout, but it seems 
definitely established that it helps to reh'eve pain and shorten 
the attack of an acute seizure, and further, that this is not 
merely the result of the purgation which its irritation of the 
gastro-intestinal mucosa produces. 



CLIMC OF DR. ELIMER H. FUNK 
Jefferson* HospriiU. 


THE DIAPHRAGM: ANATOMIC AND PHYSIOLOGIC 

CONSIDERATIONS; METHODS OF EXAMINATION; 

CONDITIONS ASSOCIATED WITH ALTERED POSITION 

OF THE DIAPHRAGM; DIAPHRAGMITIS 

I UlSH to call your attention today to a structure often 
neglected in the study of respiratoiy* disease, namely, the dia- 
phragm. It is difncult to explain -why an organ of its importance 
should be so frequently left out of consideration or, at most, 
only casually investigated in the usual physical examination. 
It may be because lesioirs of it are, for the most part, secondarj’ 
to other lesions -which claim the principal attention. And yet a 
complete conception of the many respiratory diseases and dis- 
orders is not possible without an estimate of its anatomic and 
functional integrity. It is the “great muscle of respiration,” 
and the more one studies it, the more it assumes an importance 
approaching that of the “great muscle of circulation” — 
the heart. The lime was when the latter was considered of 
sccondarx* importance to a consideration of valve defects. Now 
the consideration of the cardiac muscle has assumed the all- 
imfwrtant position and the actual valve defects a secondarx* 
rule. At the present time I fear the relation of the diaphragm 
to respiratory disease is in the position of the heart muscle 
prior to tlie present time. I want to voice here the prophecy 
that there will be an increasing attention paid to this structure 
in tlie years to come. My friend. Dr. Landis, of this city, and 
Dr. Hoover, of Cleveland, arc among tliosc who have called 
attention in recent years to the need for careful study of tlie 
<linphr.-’gm. 
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Perhaps it may seem rather elementary to re\aew briefly 
certain anatomic and physiologic considerations with regard to 
the diaphragm, and yet this basic knowledge is necessary if we 
are to comprehend (1) the methods of examination, (2) the r61e 
it plays in disease, and (3) the lesions which result from its 
proximity to other organs. 

ANATOMIC AND PHYSIOLOGIC CONSIDERATONS 
The diaphragm originates in embryonal life in tlie region 
of the neck and maintains its cendcal relations tlirough its inner- 
vation by the phrenic nerves which spring from tlic third to tlie 
fifth cervical nerve on each side. If you will study the two 
anatomic charts w'hich I am showing you will note that the 
diaphragm is quite dome-like in shape, that it really consists of 
tw'o muscles, each of which arises from the ensifonn anteriorly, 
the cartilages and tips of the last sLx or seven ribs laterally, and 
from the sides of the lumbar vertebra posteriorly, and is inserted 
into the firm aponeurosis or central tendinous sheet. Laterally 
the diaphragm muscles project into the thoracic cavity higher 
than the central tendon, reaching in the average adult the level 
of the fifth rib on the right side and the fifth interspace on the 
left side upon moderate relaxation (expiration). The central 
tendon is less mobile because of its attachment to the pen- 
cardium and the heart. The diaphragm is in close association 
vdth tlie lining membranes of the four large serous ca^^ties; 
the two pleurae, the pericardiimi, and the peritoneum. Between 
the serous membranes and the diaphragm, botli on the thoracic 
and the abdominal sides, are e.xceedingly rich plexuses of capil- 
laries which freely connect with vessels wluch traverse tlie 
muscles. There is, however, only slight commimication between 
the plexuses of tlie right and left diaphragm. Morris states that 
the lymphatic vessels empty into three groups of small nodes on 
the convex surface. The anterior group lies in front of the 
central tendon. Two or three nodes in the center of this group 
receive afferents from the liver and none from tlie diaphragm, 
but the rest receive vessels from the anterior surface of the 
diaphragm and the efferents of all pass to the lower set of anterior 
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mediastinal nodes. The middle group consists of from three to 
six nodes, ■which lie, on the left side, near the point where the 
phrenic nerve enters the diaphragm; on the right side, near the 
vena cava. The poslcrior group of four or five nodes is placed 
betn-een the pillars of the diaphragm. The vessels from the 
lateral and posterior groups pass to the posterior mediastinal 
nodes, and also to the upper celiac nodes, which likewise receive 
the drainage from the posterior part of the abdominal surface of 
the diaphragm. 


CSO^ACUS rCBfcMtH QUAOnATUM rOR 



Fip. 118 . — ^Thc diaphragm wcv.-cd from abo^T. (Poirier and Charpy.) 


IMicn the diaphragm muscles contract the central tendon 
is drarni downward, with the resulting increase in the vertical 
diameter of the thorax. This movement occurs simultaneously 
with the action of other muscles, principally the external in- 
tercostal.':, wbJdi elevate the ribs, causing an enlargement in the 
anteroposterior and lateral diameters. The descent of the dia- 
phragm is not directly downward, but downward and forward. 
It i.-. in reality, compounded of two movements, the spinal 
segment of the muscles causing a vertical elongation of the 
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thorax, while the sternocostal part pushes the abdominal ^^scera 
downward and forward. Since the diaphragm is attached to the 
lower ribs, there is a tendency during its contraction for these 
to be drawn inward and upward, but this diaphragm action is 
opposed by the scaleni and external intercostals which elevate 
and rotate them outward. In other words, if you observe the 
subcostal angle and its costal margins you will notice normally 
a widening of this angle on inspiration due to the flaring out of 
the costal margins. 



Fig. 119 . — The diaphragm viewed from in front. (Testut.) 


The nerv^e mechanism of respiration is extremely complex, 
but for the purpose of our clinical discussion this morning it 
may be briefly stated as follows: There is a bilateral center 
located in the spinal bulb which presides over the intricate co- 
ordinated movement of each half of the chest. This center is 
brought into relation udth the respiratory muscles principally 
by the phrenic nerves to the diaphragm and the intercostal 
ner\'es to the muscles which elevate the ribs. The respirator}^ 
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center is also aflected by impulses from a large number of afferent 
nerves, of n-hich the most important are the puhnonaiy and 
laiyngcal fibers of the vagus. Animal ex-perimentation has shown 
that section of the spinal cord above the origin of the phrenic 
nen.‘es causes paralysis of respiration and consequent death. 
Section of the spinal cord below the lesion of the phrenic ner\'es 
leaves the diaphragm working, although the other respirator}' 
muscles are paralyzed. Since there are two phrenic nen'es 
suppl}'ing corresponding halves of the diaphragm, section of 
one may be associated with imilateral paral}’sis. Irritation 
of the plircnic ncr\'e produces spasm of the corresponding 
diaplnagm muscle. Some physiologists hold that the phrenic 
nuclei in the cord arc connected across the middle line, so that 
even in the presence of a lesion dc5tro}Tng one-half of the cord 
above this pomt, impulses are still able to reach both phrenic 
nerves. 

A knowledge of the regulation of respiration is not complete 
unless one understands the relationship of that great afferent 
nerve, the vagus, to the respiratory movements. Section of 
both vagi results in a slowing and deepening of respiration. As 
a result of the section other afferent nerves from upper paths 
appear to take up the regulation of the respiratory movements. 
If for any reason these also should be interrupted, the respira- 
tory center passes into a condition of alternating spasm and ex- 
haustion. We shall have occasion a little later on in tMs clinic 
to call attention to disorders of the diaphragm resulting from 
disturbances of its innervation, but before we do let us turn for 
a few minutes to a consideration of the clinical methods of axam- 
ination. 

THE CLimCAL METHODS FOR EXAMIHATION OF THE DIAPHRAGM 

Inspection.— 77;c Diaphragm Sign Of Liilcn .--\Yhcxi tlic 
diaphragm is moderately relaxed, as occurs in e.xpiration, its 
lower lateral portions arc in close proximity to the chest wall, 
l.ittcn in IS92 called attention to the fact that it was possible 
tv> observe externally the phenomena of the separation of the 
tii.'phragm from the cliest wall during inspiration. The patient 



1050 


ELMER H. PUNK 


is placed upon his back with chest bared and with the h'ght at 
the foot or side of the bed. If the diaphragm movement is im- 
impeded there will be noticed on full inspiration that a horizontal 
shadow moves from the sixth interspace to the eighth or ninth 
interspace with inspiration. During e.xpiration the shadow 
recedes again to where it started. It may be seen in some cases 
in the epigastrium. It is present in practically all normal in- 
dividuals and is most clearly made out in young, lean, muscular 
individuals with good expansion. It is occasionally absent in 
health in those individuals who are short and stout vith an 
abxmdance of subcutaneous fat, and are unable to make deep 
inspiratory and expiratory movements. The diaphragm shadow 
appears in the sixth interspace with the inspiratory separation of 
the diaphragm from the chest wall and disappears as the separa- 
tion is filled by the descending wedge of lung tissue. As it disap- 
pears from the sixth it appears at the seventh, and so on, until 
it appears and disappears as low as the eighth or ninth interspace. 
The shadow is absent in all conditions which interfere wth “the 
peeling o2” movement — c. g., in solidification of the lower lobe, 
in marked emphysema, in pleural adhesions and effusions. It is 
present in hepatic and splenic enlargements, in subphrenic 
abscess, and thus serves to help in the differential diagnosis of 
lesions above and below the diaphragm. 

Palpation . — The Movement of the Costal Margins of the 
Subcostal Angle . — ^In the normal individual there is a moderate 
widening of the subcostal angle due to divergence of the costal 
margins upon inspiration. You will recall the balancing mechan- 
ism about which I spoke to you a few minutes ago in discussing 
the anatomic and physiologic factors of respiration. The tend- 
ency of the diaphragm to pull inward along its anterior and 
lateral insertions is more than overcome by the outward flaring 
of the margins of the subcostal angle by the action of the scalene 
and intercostal muscles. WTien, however, the diaphragm is 
placed at a greater mechanical advantage, as oenns when it is 
lowered in position, it seemes a power which equalizes or over- 
comes the scalene and intercostal muscles and a fixation or 
actual narrowing of the subcostal angle occurs upon inspiration. 
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The reverse is likemse true, namely, when the diaphragm is 
placed at a mechanical disadvantage such as occurs in certain 
high positions— c. g., eventration, subphrenic abscess— or when 



IJO, — Mctln>l of j'oljxTiin:: the coital niarpin.*:. Tlic and }ox\‘cr 
aKInnifn arc lurcti; the tluimb" arc placc<l alon?: the coital ninn:ins of the 
ttil»cc>*‘tal an^Ic and their movement noted with inspiration and e,\piralion. 
N'nrn'.ally an in^piratnrN* wiiknin:: which is equal on loth f:dt*> occurs, 

the muscle is paralyzed as a result of a lesion — c. of tlie 

phrenic ncr\-e--thc intercostal muscles acting unojjposcd pro- 
duce a creaiLT widening of the subcostal angle than normal 
rc'Ulting in exaggerated flaring of the costal margins. The 
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altered movements of the costal margin may be bilateral or 
unilateral, depending upon the bilateral or unilateral alteration 
in the conformation of a diaphragm dome. In observing the 
nlo^•ements of the margins of tire subcostal angle palpation is of 
greater aid than inspection. You will note the position (Fig. 120) 
in which the patient is placed— the baring of the lower chest and 
upj^er abdomen— tlie position of lire hands with the thumbs 
pointing toward tlie ensiform cartilage and resting upon tlie 
costal borders of the angle. The patient is asked to breathe a 
little deeper than normal and tlie movements of the thumbs arc 
visible and felt. I want to urge upon you to practice the mctliod 
in evciy case and after a while you will obtain a skill in detecting 
mmor variations which it is not possible at first to determine. 
N'ow watcli my thumbs closely as I cndca\-or to elicit the 
movements in this patient. You will observe that there is a 
widening of tlie subcostal angle on inspiration, but that the left 
costal margin moves less distinctly than the right. 'J'he patient 
has a greatl_v enlarged heart, the diaphragm, c.spccially on the 
left side, is pushed down — is lower than normal — and by reason 
of its lower position is at a greater mechanical advantage than 
its fellow of the ojrpositc side, and in contracting is able to jnill 
more forcibly, thus opposing more cfl'cctually the “flaring or 
widening” action of the scalene and intcrcoslals. Our conception 
of the low position of tlie left half of the diaphragm is in this 
case verified bj' the .r-ra}' study. 

Dr. Hoover has recently written upon this subject again, 
and I would recommend to you the reading of his article in the 
O.xford System of Medicine In' Christian and Mackenzie. Jo 
use his words, “limphyscina of both lungs will cause fiatten- 
ing of iJie entire phrenic dome. Unilateral j)lcuri.sy with 
effusion and pneumothorax will diminish convexity of one- 
half of the diaphragm. I’cricarditis with cflusion will flatten 
the entire subcardial diaphragm and leave the lateral and 
posterior portions unmodified. lilnlargement of the left \cnlri- 
clc will depress the .-ubcardial portion of the diaifiiragm to the 
left of the median line mucli more than to the right of the median 
line. Dilatation of the rigiit ventricle anfl right auricle will 
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depress the subcardial diaphragm to the right o£ the median line 
much more than to the left of the median line. Convexity of 
the entire diaphragm may be increased by ascites or tympanites; 
the right half of the diaphragm may have its conve-rity increased 
by enlargement of the liver; vhile the left half may have its 
convexity increased by tumors of the spleen or stomach. Sub- 
phrenic abscess may also increase the convexity of either side. 
In obsolete pleurisj* there may be a shortening of the longitudinal 
diameter of the thorax and an increase in the concarity of the 
imdcr surface of the diaphragm. But in these cases there are 
ahvaj-s s}'ncchia bchveen the diaphragm and the chest vail, and 
consequently the diaphragm is given a new point of insertion; 
instead of being at the end of the ribs, it will be at the inner sur- 
face of the chest wall. So, although the under surface of the 
diaphragm may have its coneaxity increased, there is lessened 
convc-xity of the upper surface of the effective portion of the 
diaphragm.” 

The movement of the costal margins is not diagnostic of 
diseases above or below the diaphragm except in so far as it 
gives us cridcncc as to the conformity of the x'ault of the dia- 
phragm which is so often altered in these diseases. I remember 
verx- well sitting at the bedside of a patient with the late Dr. 
Francis T. Stewart xvhen I was his house surgeon and have bim 
explain to me the value of an obserx-ation of the mox'ements of 
tlic lower costal margins in the estimate of the anatomic and 
functional integrity of the diaphragm in suspected disease in its 
x-idnity, a lesson which in after years was impressed upon me 
by tlic xvritings of Hoover. 

Percussion . — To Dclcrminc the Diaphragm Movement . — ^The 
IX)sition of the diaphragm, and more particularly the movement 
of the diaphragm, can be demonstrated by percussion of the 
lov.’cr pulmonary’ borders. And since from our prexaous dis- 
cussion of the anatomy and phx'siologx* "wc learned that the x'cr- 
tical movement of the diaphragm was greater posteriorly than 
anteriorly, our percussion examination is directed more particu- 
larly to this area. The wider range of the movement posteriorly 
also allows of a more accurate determination of minor limitations 
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than is possible with the anterior examination. In a given 
patient after you have percussed the cliest generally and when 
you wish to focus your attention on tlie diaphragm move- 
ment, you proceed to ask the patient to breathe out and then 
during expiration percuss downward imtil a changmg note 
is elicited. A wax pencil mark is placed at this point for refer- 
ence. After the patient has breathed quietly for a few seconds 
he is then asked to take a full breath and hold it while percussion 
determines again the lower border of resonance. A mark is 
likewise placed at this point. This procedure is repeated sev- 
eral times with the view to accurately checking tlie preceding 
observations. It is perfonned on both sides posteriorly in all 
patients, and laterally and anteriorly in instances in which one 
wishes to be especially investigative. The distance between 
the two marks — i. c., on inspiration and expiration — is normally 
between 2 and 2\ inches, slightly less in females and in shallow 
breathers. As a result of percussion studies one also determines 
the note above and below the diaphragm which is helpful in the 
differential diagnosis of associated lesions. It is well to recall 
that the diaphragm may be fixed either in a higher position than 
normal or a low'er position than normal, and in estimating the 
abnormality of its position its relation to the fixed points on the 
chest W'all and its relation to that of tlie position of its other 
half must be noted. 

The x-ray examination is a valuable method for studying 
the diaphragm, especially by the use of the fluoroscope, whereby 
we can note its position, the extent of its movement, the rate and 
the rhythm of its action, and alteration in shadows above and 
below it indicative of adjacent disease or displacement of associ- 
ated structures. Although a most valuable adjunct to diagnosis, it 
must be used only in co-ordination \vith other clinical methods. 

It cannot replace them. It is not infallible. It is not always 
available. It requires experience to interpret. As an evidence 
of the caution required one might cite Pepper’s experience, in 
vrhich had the exploring needle been introduced at the point in 
the chest decided upon by the clinician and the roentgenologist, 
it is probable the bowel contents would hav'c been recovered. 
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TWs inorlifving experience was avoided only by the sudden 
death of the patient, and at necropsy the complete, congenital, 
left-sided diaphragmatic hernia found. Such an event ought to 
be well-nigh impossible if care is taken in the physical examina- 
tion and if good fluoroscopic examination together mth stereo- 
scopic plates arc intcqmetcd by an experienced roentgenologist. 
.\ny doubt could ijc cleared up by the administration of the 
opaciue meal. 'J'hc disco\-cry of eventration and its differentia- 
tion from hernia rests almost exclusively with the roentgenologist. 



Vv 4 . \ 2 \. — Un(iic>;:raph of a luby onU* a fi!\v days old. Note the high 
nf the left diaphrngtn '.vithoiit dii^plncenKnt of the heart, (Eventra- 
nf t!:i' diaphragjn.) 

Most of the hernias have been found during life by the roent- 
genologists. It is a most valuable method in conjunction with 
otiior clinical procedures in diaphragm study. 

THE VARIOUS COoDITIOttS Hi WHICH THE DIAPHRAGM IS IK- 

VOLt'ED 

l or the puqioscs of discussion the coniiilitms which involve 
the dii.ajfliragm may be arranged into three principal groups: 
(I) Those .acute le.-iotis v.hich involve the pleur.al or peritoneal 
coverings, giving rise to irritation of tlic diajfliragrnatic ncn'cs 
and causing referred pain: ( 2 ) thexe lesion? which alter its posi- 
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tion and interfere with its movements, and (3) the lesion which 
is associated with an abnormal opening — diaphragmatic hernia. 

Group I. ^As pointed out in the consideration of the 
anatoni}- of the diaphragm, its close relation to tlie four serous 
ca^•ities renders it practicallj- always involved when a lesion of 
the serous membranes lining these ca\dties occurs in its Wchuly; 
in otlier words, an acute diapliragmitis is alwa)-s coincident with 
a diaphragmatic pleurisy or a diaphragmatic pcritoiutis. An ex- 
tensive lesion ma}- involve one diaphragm muscle, and, indeed, 
often does without involving the other. Let us consider Uie 
first of these, namel}’, aculc diaphragmatic pleurisy. 

Acute Diaphragmatic Pleurisy. — ^As early as 1853 DcMussy 
pointed out that pain from diaphragmatic plcuris}' might occur 
in the neck and in the h^Tpocliondriac regions. Points of tender- 
ness in the latter area are still referred to as “DeMussy’s buttons.” 
Now wlfile it is fairl}' generally conceded that the pleura, like 
other serous membranes, is non-sensitive, pain does occur when 
the related muscles • become irritated and spasmodically con- 
tracted. In other words, the xdsceral pleura is non-sensitive 
because of the absence of musculature, while the parietal and 
diaphragjuatic pleura,* are sensitive because of spasm of the 
intercostal and diaphragm muscles. Capps made some interest- 
ing observations on tlie referred pains from irritation of tlie dia- 
phragm in cases of pleural eflusion. He inserted a stout, metal 
probe and exerted pressure first on tlic outer edge of the dia- 
pliragm, which produced painful scn.sations referable to the 
lower portions of the thorax, flank or abdomen, and then exerted 
pressure on the central portions of the diaphragm which produced 
pain in tlie neck along the borders of the trapezius. Phe ex- 
planation given is that the central portion of the diaphragm 
is innervated by the phrenic which receives filaments from the 
third and fiftli cervical ners’es as it emerges from the neck with 
tlie fourth ceridcal nen'C. The skin over the edge of tlie trapezius 
is supplied by these cenncal nen’cs. As a result of the irritation 
of the phrenic nen’c in the diaphragm region afferent impulses 
are conveyed to tlic cord and disturbances are set up at the 
origin of the phrenic ncrce which arc communicated to the other 
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iicr\'cs origins. tine m the neighborhood- The outer portions of 
the diaphragm are supph’ed by the lower thoracic ner\-es and the 
abdominal areas of pain which occur are in the re^on of distribu- 
tion of the eighth and ninth thoradc nerves. Capps reports 93 
cases of diaphragmatic pleuris}*, 57 had lower lobe pneumonia 
with pleurisj' and 36 had pleurisj' alone; 47 occurred on the right 
side and 35 on the left and 1 case was bilateral. He foimd referred 
abdominal pain in 64 cases and the frequency vrith which ab- 
dominal lesions were incorrectl 3 ' diagnosed is e%ddent by his 
figures. Appendicitis was incorrectl}' diagnosed nine times and 
two cases subjected to operation, cholecj^stitis was diagnosed in 
eight instances and tv.-o cases subjected to operation, peptic 
ulcer was diagnosed twice and one case was operated upon, and 
in various others diagnoses were made of lumbago, kidnej’ stone, 
abscess of the liver, peritonitis, etc. Referred pain in the neck 
occurred in two-thirds (62) of the cases and was located usua% 
along the anterior border of the trapezius. 

The diagnosis of acute diaphragmatic pleurisy upon local 
signs is difficult in the absence of the friction-rub which occurs 
in the involvement of other portions of the pleura. The x-raj' 
will often fail. In most instances the presence of a demonstrable 
basal lesion in the lung is the chief diagnostic factor. Capps 
calls attention to the frequenm* of assodated pneumom'a. I 
would call attention to its frequenej’- in tuberculosis. Among a 
large number of tuberculous patients whom I am able to see, both 
in the jefierson Hospital Chest Department and in the WTiite 
Haven Sanatorium, there occm man}’ instances of pain in the 
abdomen, and I have been guided by the dictum of Webb, 
l orstcT, and Gilbert in regard to its interpretation; “7« //ic 
imrrrulpus subject it is especially the pari of xeisdom to mahe the 
d’.apwsis cj one disease Jit the di^erent syrr.pt 077 is.” Among over 
laOO cases, the clinical courses of which have been carefully 
followed, and from a f>ostmortcm experience covering several 
hundrcrl consecutive necropsies, I have had no occasion to regret 
following this advice.. It is quite true that many abdominal 
pains arc due to actual tuberculous lesions, such as intestinal 
tubcrculo.ris with localized peritonitis, etc., but those instances 
voi. t—ij 
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in which an acute appendicitis or other lesion requiring operation 
occurred, are uncommon and when present are so frank as to be 
without confusion. Unquestionably, many of the cases of 
hitherto une.\plained abdominal pain in tuberculous patients 
are due to diaphragmatic pleurisy. The latter pain is seldom 
likely to be constant at one point, is often present at several 
points inconsistent wi^ common abdominal lesions, is rarely 
associated with tlie same t}qje of board-like rigidity wliich one 
gets in abdominal lesions, is unassociated with deep tenderness; 
may perhaps occur wthout constipation; does not have certain 
localizing symptoms, such as jaundice, blood-cells in urine, etc., 
etc., which we associate with certain intra-abdominal lesions, 
which are simulated by the diapliragmatic pleurisy. Examina- 
tion of the diaphragm proper will reveal definite limitation of its 
movement, as is evidenced by the general or local limitation of 
expansion, especially in the lower chest — ^in some instances the 
breathing assumes a pronounced costal type — tlie diaphragm 
shadow may be absent or diminished, the movements of the 
subcostal angle are limited, especially the costal margin on the 
affected side. 

Acute diaphragmatic pleurisy with effusion, whicli is usually 
purulent (loculated diaphragmatic empyema), will be discussed 
a little further on in the general discussion of fluid collections in 
the pleura depressing the diaphragm, and diaphragmatic pleurisy 
followed by adhesions -will be discussed also later on in consider- 
ing high position of the diaphragm. 

Group II (a). — ^High Position of the Diaphragm with Lessened 
Motility. — This group is typically illustrated by the fiare condi- 
tion known as eventration and very commonly as a result of 
pulmonary fibrosis with diaphragmatic adhesions. Eventration 
of the diaphragm is a congenital condition affecting in most cases 
the left side and characterized by an abnormally lugh position 
which is independent of any pressure or pulling factor. It was 
originally described in 1790 by Petit and there arc less than SO 
cases on record. The term “eventration” is a misnomer, since no 
abnormal opening exists. In eventration there is simply a thin- 
ning of the diapliragm, the layers remaining intact and the struc- 
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turc assuming a higher position than normal. . In embrj'onal life 
the diaphragm originates in the re^on of the neck and its failure 
to descend to its proper position is as yet but little rmderstood. 
Its dependence upon some developmental failure is fairly generally ■ 
conceded. Its occurrence in the newborn; its association with 
other congenital anomalies; the involvement of the left side in 
almost all cases (which coincides with the complexity of the 
development of the left diaphragm); the hx'poplasia of the 
corresponding lung; the absence of compression of the lung and 
contiguous stnicturcs; the absence of deformity of the chest 
wall, argue against an acquired lesion, c. g., a high position due 
to adhesive pleurltis and pulmonarj' fibrosis. The following 
are the brief clinical notes of a case of eventration which I re- 
ported about one year ago: 

An adult female of thirty-nine 3 'ears, ■with a negative family 
and preWous personal histoiy, stated that about three months 
prior to coming imder observation she began to have pain in the 
epigastrium and left lower chest associated with attacks of 
vomiting. The pain radiated to the back. No constant asso- 
dation of pain with the taking of food could be established. She 
was referred to me with a diagnosis of gastric neurosis, the 3c-ray 
having eliminated gastric ulcer and cancer. The physical e.x- 
amination revealed the following: A fairlj* well-nourished adult 
female, no jaundice; eyes, mouth, cars, and neck normal. Chest 
w-cl! formed and sv-mmetric, expansion dcfinitclj’ limited on the 
left side, cspcdally over the lower portion. Apex-beat not 
visible or' palpable. Percussion revealed tjunpanj- below the 
third rib in the anterior axillary line merging with the tympany 
over stomach below. Posteriorly on the same side the per- 
cussion note below middle of scapula was high pitched and 
resembled the so-callcd flat tympany. The percussion note 
over the remainder of the chest was dear and resonant. Breath 
sounds were everywhere normal except over the area of altered 
percussion note on the left lower dicst, where they were practi- 
caliv' absent. During the auscultation of this area a sound sug- 
gesting a splash was heard vvhen the patient moved. No coin 
sound could be clidtcd. The physical signs suggested a hydro- 
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pncunioUiorax, and this was our provisional diagnosis when the 
patient was admitted to tlie liospital. Titc gastric s^miptoms 
gradually cleared while the patient was in the liospital. The 
finding of the liigh position of the diaphragm was incidental to the 
.T-ray study. After learning of the .r-ray fuidings 1 rc-e.\aniined 
tlic patient carefully a number of times, and ujion each occasion 
was able to demonstrate a distinct flaring upon deep inspiration 
of tlic costal border upon the affected left side. Several phys- 
icians of c.\pcriencc who saw the patient with me afterward 
were able to verify this observation, namely, the distinct widen- 
ing of tlic subcostal angle on inspiration, a widening due prin- 
cipally to greater divergence of tlic left costal border. In other 
words, if I had been as careful in my c.\aminalion before the 
x-ray was taken as I should liaA’c been I would have reached a 
correct diagnosis without the .r-ray. As a matter of fact, this 
case served to impress me as no oilier lias since with the need for 
careful physical e.xaniination of the diaphragm. 

High position of tlie diaphragm as a result of adhesive 
pleuritis and pulmonary fibrosis is a very common lesion. The 
routine use of the .t-raj'’ has demonstrated iLs frequent occurrence 
in every large grouji of chronic lung patients such as one sees, for 
c.vamplc, in a tuberculosis institution. It is oftentimes unsus- 
pected, since it gives rise to few symptoms separable from those 
due to tiic actual pulmonar}'^ lesion itself. The crippling of the 
diaphragm is so gradual that tlie respiratory function is adjusted 
to the altered conditions. Whenever a .special demand is made 
upon tin’s function, however, as in exercise, the inadequacy of 
the pulmonary ventilation becomes quickly evident in the 
dyspnea whicli follows. Afaiiy patients whose tuberculosis is 
arrested, and perhaps eventually "liealcd in,” have shortness of 
breath upon slight e.xcrtion. This is apparently distinct from 
a cardiac weakness, as far ns wc can determine; and cannot be 
accounted for by tlie amount of lung tissue involved. A careful 
.r-ray study of tlie diaphragm in this type of patient will often 
reveal the cause for the shortness of breath — the diaphragm is 
found distorted in contour, angulatcd, pulled up, fi.vcd in a high 
jiosition, immobile or only slightly mobile— all the result of 



TIIE DLVPIIRAGII — DIAPIIR-^GMUS 



V'\Z- ^22. — •■l-.ov.in'i: ihc nonv.nt vonlowr of lufl Uiaphragm 
mntr.j’t' cl u;ih the hi^K irre^xihir contour of thi! ri 5 ;h.l dt,'iphra 5 :m as. 

•hf' rr -uU of pM!rr.<innrN' rjl'n**!" nJuf bn^nl pU ural ndhes-ion*^. The fiuoroscopic 
rv^nr'n.^tion sfj-furf! r:()r::‘..\l iiiolnHiy on the left side uith fixation on the right 
f !i\ 71;e co-topfin ni* aiul ricanfioplinnic ntlh.tfions obliterate 


cnnlractin;: fibrous v.-hidi ba-; plucd the diaidirapni to Uic 

dminbcn hm". 




1062 


ELJIER II. PUNK 


Massive collapse of the lung is an interesting condition to 
-ivhich Pasteur called attention in 1911, which seems to be in 
some way related to impaired function of the diaphragm. A 
part of the lung, usualh- the lower lobe, or an entire lung becomes 
airless without an}" obvious interference with the free entrance 
of air. The paralysis of the diaphragm from diphtlicric neuritis 
causes a similar massive pulmonary collapse, and it is possible 
that a variety of influences which direct!}' or indirectl}- attack 
the innervation may cause it. During the war not only chest 
wounds and injuries but injuries at a distance caused occasionally 
a reflc.x pals}' of the respiratory muscles with ^•ar}’ing grades of 
pulmonary collapse. In civil life it is seen most frequent!}' after 
abdominal operations. S}'mptoms may be absent and the 
condition go unrecognized unless a careful physical e.vamination 
is made. In other instances s}'mptoms are se\'cre and urgent. 
Dyspnea, frequent cough, with absent or scanty mucopurulent 
e.xpectoration arc present. The expectoration is never blood 
tinged. The constitutional symptoms, such as fever, etc., arc 
slight or absent. Both the local and constitutional symptoms 
may be aggravated by associated inflammatory lesions, such 
as diaphragmatic peritonitis and plcuri.sy or pneumonia. The 
physical signs of massive collapse are those which arc ordinarily 
associated with pulmonary consolidation, increased rc.spiratory 
rate, lessened movement, dulness, increased vocal fremitus and 
resonance, tubular breathing, and fine crackling rales. '1 he 
rales may be absent if collapse is complete. A very striking 
feature, however, is the retraction of the chest wall, with dis- 
placement of the heart toward the affected side and the high 
position of the diaphragm. The signs upon the opposite side 
are those of compensator}' emphysema. I here is an absence of 
Litten's diaphragm shadow. There is an unequal movement of 
the subcostal angle — low position of the diaphragm on the 
unaffected side tending to cause infracostal narrowing, while 
on the affected side the costal margin is stationary or tends to 
move slightly outward. If pneumonia develops the physical 
signs change to those associated with that lesion; the most 
noticeable being a return of the heart to its normal position, the 
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presence of a friction-rub, rusty sputum, fever, etc., etc. The 
i-ray is invaluable in showing the high position of the 
diaphragm and the displacement of the heart and mediastinal 
structures. It is especially useful in certain difficult cases when 
massive collapse is confused with pleural effusion, pneumonia, 
or subdiaphragmatic abscess, 

Subdiaphragmatic abscess produces elevation of the dia- 
phragm and occurs in two principal clinical forms, the simple or 
non-gaseous and the gaseous. The simple subdiaphragmatic 
abscess is more frequently found on the right side and is most 
frequently the result of an ascending infection from the appendix. 
Suppuration of the liver, spleen, pancreas, kidney, or, in fact, any 
abdominal organ may be the primarv' cause. Infection above 
the diaphragm may extend through and below, just as sub- 
diaphragmatic infection may extend through and above, pro- 
ducing a simple or suppurative lesion upon the opposite side. 
It is amazing how few times a serious c.\tension of disease from 
one side of the diaphragm to the other with implication of the 
adjacent \-isccra occurs. This in spite of the fact that the dia- 
phragm itself is practically alwa\*s involved. RoUeston calls 
attention to the contrast between the infrequency of the spread 
of infection from the thorax to the abdomen and the ease with 
which the spread occurs from the peritoneum to the pleura, as 
illustrated in llic experience of Pitt, who found in 62 cases of strep- 
tococcic empyema that 14 spread from the abdomen. A subdia- 
phragmatic abscess may actually perforate through the dia- 
phragm, producing .an empyema, involve the lung, and subse- 
quently empty into a bronchus and be discharged. The sxTnptoms 
of simple subdiaphragmatic abscess may be absent or over- 
shadowed by the sxTnptoms of the primar.' focus of infection — an 
appendicitis, a liver abscess, etc., etc. tMicn sjanploms are present 
they arc usually gradual in appearance — chilliness, chills, fever in- 
creasing and becoming more irregular, sweats, pallor, increasing 
icukocx’tosis with p.ain in upper abdomen or lower chest, on one or 
the other side. The pain, as in diaphragmatic pleurisy, may be 
referred to the neck. Sx-mptoms of rcspiratoiy cmbarra.ssment 
may focus attention to possible involvement of the diaphragm. 
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This structure is usually displaced upward, and if tlie lesion is on 
the left side the liver is pushed down. The diaphragm moves 
very little and tlie h’mitation of respiratory movement in tlie 
lower chest may be quite obvious. In some indi\'iduals with 
unimpeded costal breatliing one may find a slight exaggeration 
of the “costal flaring” upon the affected side with definite 
widening of tlie subcostal angle. The Litton diaphragm shadow 
may be present, and if so, of value in differentiating intra- 
tlioracic conditions. Its absence is of no value in differential 
diagnosis, since an upward pressure of any considerable amount 
may prevent the diaphragm from “peeling off” on inspection. 
Percussion from above downward reveals a distinct change in 
note liighcr than normal. The upper border of the dulness is 
more or less fi.xcd, i. c., unchanged by respiration. This is 
noted especially posteriori}'. The dulness merges with the 
liver dulness and it may be mistalccn as an evidence of enlarged 
liver. The lower border of tliis organ may be distinctly depressed. 
Auscultation reveals the same signs as one would e.xpcct over a 
dulness due to a small pleural effusion, or over an enlarged liver 
pressing upon tlie lung, i. c., absence of breath sounds and 
voice sounds with perhaps occasional craclcling rfdes above the 
line of dulness. It must be remembered, however, that the 
signs of subdiaphragmatic abscess depend upon its size and 
position. It may be so small as to give rise to no signs, or veiy 
few; or it may bo posterior in its location with signs principally 
in tlie back; or it may be anterior with perfectly obvious signs, 
sucli as local swelling, tenderness, etc., etc. A relatively large 
abscess Just under tlie dome of the diapliragm and between it 
and the fiver may at times give rise to few signs in proportion to 
its size. The a:-ray is valuable in differential diagnosis. It 
frequently shows minor interferences with the free movement of 
the diaphragm, as occurs in abscess on its under surface, and shows 
shadows of deep lesions wliich it is difficult to determine by 
physical e.vamination. All methods fail at times, and I recall one 
instance in which at an cxplorator}' operation a pint of pus gushed 
forth from .above tlie liver in a patient who had been examined by 
a skilled internist and a roentgenologist. To differentiate a lesion 
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above the diaphragm from one belowin a patient invhom the signs 
are equally compatible mth a diagnosis of small pleural effusion, or 
a subdiaphragmatic abscess, one weighs carefully the pre^^ous 
histoO'- In instance a respiratory* disease and in the other 
some abdominal lesion recent or present may point the way. 
The movements of the subcostal angle and Litten’s diaphragm 
shadow should be studied v.ith special care. The infracostal 
narrowing v.ith Litten’s phenomena absent favors pleural effu- 
sion, while the opposite favors subdiaphragmatic abscess. 
Hoover considers the phenomena of the subcostal angle as of 
particular ^•aluc in the differential diagnosis of subdiaphragmatic 
abscess, and in 4 cases which came under his observation the 
costal margin moved outward further and more actively than on 
the tmaffccted side. Rolleston refers to two signs which have 
been employed to decide whether a given collection of fluid is 
above or below the diaphragm. If the aspirating needle is 
introduced into a cavnty above the diaphragm no movement of 
the needle occurs on respiration; if the needle passes through the 
diaphragm the c-xtrathoraefe part of the needle moves upward 
on inspiration and downward on expiration; this is Fiirbringcr’s 
sign. The second sign is rfiihl’s; when the needle enters a 
subphrcnic abscess the manomctric pressure and tlic outflow 
of pu.s arc greater during inspiration and less during axpiration, 
while the reverse holds good in the case of an empyema. As 
Rollcston points out, these two signs depend on tlic normal 
c-xcursions of the diaphragm being maintained, but tliis does not 
alway.e hold good; for example, a pleural effusion may paralyze 
tiic diaphragm and so lead to mimicry* of the condition in a 
subphrcnic abscess. Further, puncture of the diaphragm mav 
convey infection from tire abdomen to tire thorax, or x*ice versa, 
.-md h tlicrcfore not devoid of danger. 

The second forv: of snMiaphragmatfe abscess is that in 
whicli the ab.'cess cavity conUiins gas. Thus form is more fre- 
quently found on the left side and is usually the result of a chronic 
I>crforating peptic ulcer. Since peptic ulcer is operated upon 
c-wlicr nowadays than formerly, gaseous subdiaphragmatic ab- 
;ccss has become less common. In a fen* instances the gaseous 
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abscess may result from infection with gas-producing micro- 
organisms. The physical signs in a measure suggest a pyopneu- 
mothorax, and for this reason it was termed “subdiaplrragmatic 
pyopneumothorax.” The diaphragm, however, is pushed up 
rather than down. The diagnosis is made upon a careful 
consideration of the following: There is usually a past historj’ 
suggesting gastric or duodenal ulceration. The present trouble 
is often dated to time of sudden onset with pain and sjTnptoms 
of a localized peritonitis in the upper abdomen. Tliis is followed 
by the symptoms of suppuration — cliilliness, chills and fever, 
sweats, pallor, increasing leukocytosis, etc. At the same time 
local s 3 'mptoms of respiratory embarrassment occur. There is 
pressure upon tlie diaphragm. An acute diapliragmitis occurs, 
and nitli extension of the inflammation, pleuris)’’ or, rarely, 
pericarditis, simple or suppurative, may develop. The physical 
signs vary mth the size of tlie abscess. A large abscess may cause 
a prominence of the affected side; a unilateral limitation of 
respiratory movement, especially over the lower part of chest; 
some prominence in the right upper quadrant due to a pushing 
down of the liver, or in the left upper quadrant due to the 
abscess itself; an absence of Litten’s sign; tjunpany above and 
dulness below wloich change with the posture of the patient; 
distant or absent breath sounds witli a positive coin test and 
succussion splash. In a small abscess the signs may be very 
few. All tliat one may find arc limitation of expansion of the 
lower cliest, presence of Litten’s diaphragm shadow, inspiratorj^ 
widening of subcostal angle due to exaggerated flaring of the 
costal margin upon the affected side, a higher position with 
fixation of the lower margin of pulmonary resonance posteriori}' 
as noted upon percussion, no percussion changes due to abscess 
itself, no abnormal auscultatory phenomena. 

In either a large or small gaseous abscess the occurrence of 
thoracic extension complicates the picture. Pains referred to 
the neck maj' occur as in diaphragmatic pleurisy. The differ- 
ential diagnosis of pyopneumothorax and subdiaphragmatic 
gaseous abscess is by no means easy. The former often occur.'; 
in one who is known to have a pulmonar}' tuberculosis or in 
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one in whom there are definite signs of an apical lesion. A pre\ious 
histor}' of sudden pain, shortness of breath, in one who has had 
a chronic cough, is in striking contrast to the sudden pain, 
vomiting, etc., in one who has had a pre\-ious historj’ of gastric 
trouble. 

Paralysis of the Diaphragm.— Paralysis of the phrenic 
ncr%-e may be central, peripheral, unilateral, or bilateral. It 
may be injured bj- blows and wounds (stab and gunshot), 
though rarely so. It may be involved in injuries to the cervical 
cord, as occurs, c. g., in fracture of the spine, or in caries of the 
spine or ccrv-ical spinal meningitis. In surgical operations 
about the neck it is rarely injured, although I saw it injured 
once in a surgical operation for the removal of a rather extensive 
malignant tumor. It may be involved in beriberi, infantile 
paralysis, and diphtheric paralj'sis. Its involvement has also 
been noted in lead-poisoning and in an alcoholic neuritis. Gibson 
has i^cen some cases of alcoholic neuritis in which implication of 
the phrcnics, along with the intercostals, has been the immedi- 
ate cause of death. Paralysis of both phrenic nera’cs causes 
complete paralysis of the diaphragm, respiration being carried 
on by the acccssorj- respiratorj* muscles. Paralysis of one 
phrenic nerve involves only the corresponding diaphragm muscle. 
SxTnploms referable to involvement of one phrenic nerve may 
i)C slight or absent. Dyspnea may not be apparent if the patient 
is at rest in bed, or is slight upon exertion. In bilateral cases the 
interference with respiration may be extremely serious. Much 
depend.s upon the ability of the accessoiy respiratory muscles 
to cariy- on the respiratory function. As a result of parah’sis of 
t he diaphragm the compensatorx* action of the external respiratory 
musclc.s is seen in tlic e.xaggcratcd costal breathing; the dia- 
phragm .>:hadow of Litton is absent, the subcostal angle is ob- 
viously widcnal upon inspiration; and if one is able to examine 
the back by percussion, more or less fixation of the lower pul- 
monary border is found. Auscultation reveals feebleness of 
the vesicular murmur at the b.a.<c. The fluoroscopic examination 
show- dearly the absence of movement. In unilateral cases the 
Ivdon may be overlooked. Careful inspection, palpation, and 
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percussion, with the help of the a-ray, when tliat is available, 
will demonstrate most cases. Dyspnea may or may not be 
present. Massive collapse or hj'postatic congestion of the base 
of the lung is likely to occur and simulate pneumonia. In 
phrenic neuritis the patient may complain of pain in tltc neck 
along the anterior border of the trapezius mth hj^erestlicsia of 
skin in tliis area. 

High position from increased intra-abdominal pressure may 
occur as a result of ascites, tumors, massiv^e enlargement of any 
of the abdominal viscera, .severe t}'mpanites, etc. In these the. 
lesions arc perfectly obvious in their mecham'cal interference witli 
the diaphragm function. 

Group II (h ). — Low position of the diaphragm with lessened 
motility may result from (1) the increased intratlioracic pressure 
of pleural effusion, pneumothorax, pyopncumothora.x, em- 
physema, pericardial effusion, tumors, etc., etc.; (2) traction on 
the peritoneal side, and (3) spasm of the diaplu-agm. 

Pleural Effusion. — Wlicn an effusion occurs in tJic pleural 
cavity the fluid gravitates to the level of tlie diaphragm in 
most instances. Encapsulated effusions between the lobes and 
in the upper portions of the pleural ca\'ity do not concern us in 
this presentation. Effusion at tlie base may be free or encap- 
sulated and the latter may be small or large, involving any portion 
of the dome. The encapsulated effusions arc usually purulent 
(loculatcd diaphragmatic empyema). The effusions are prac- 
tically always unilateral, although it is well to keep in mind that 
bilateral effusions occur. The latter arc, for tlie most part, 
non-inflammatory, tlic serous accumulations of edema (hydro- 
thorax). The "free” c.xudatcs tend to accumulate in tlie cos- 
tophrcnic sinus, spreading over the surface with tlie depression 
of tlie di.aphragm on inspiration and flovang back into the 
costophrenic sinus upon expiration. This can be demonstrated 
at times under the fluoroscopc. With a small free effusion 
the intrapleural pressure may still be negative, the lung 
contracting slightly by reason of its inlierent elasticity and the 
diapliragm movement may remain unimpaired. Witli a larger 
effusion the lung is compressed, tlie diaphragm is depressed, and 
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the adjacent \’iscera pushed avray (the shifting of the heart and 
mediastinal structures may in part be due to the pull of the 
imoppoHcd negative pressure upon side opposite to effusion). 
The physical signs referable to the fluid and to the diaphragm 
may be vcrj- few in the early stages of the fluid accumulation. 
Lord states that 250 c.c. in an adult should not escape detection 
and 100 c.c. in a child may be discovered. Personally, I should 
say this was rather a low estimate. As the fluid increases the 
diaphragm shadow disappears, there is a fixation of the move- 
ment of the costal margin on the affected side with perhaps inward 
movement in some cases on deep inspiration. The lower border of 
pulmonarj' resonance is higher than normal and rises with the 
accumulation of fluid. The other signs of free and reasonabty 
large effusion arc those which you know as characteristic of 
effusions, and in most cases the diagnosis is easy, with the a:-ray 
verv' easy, and the exploring needle confirms. However, in 
Em.all diaphragmatic collections, especially the deep-seated en- 
capsulated effusions, the diagnosis is difficult. These are more 
often purulent and frequently secondary to definite lung infection, 
such as pneumom'a, etc. The diaphragm structure becomes 
involved in the inflammatoiy’ lesion (acute diaphragmitis). 
Infection maj' spread to the peritoneal side. Lord found among 
38 autopsies in a scries of cases of empyema, peritonitis was 
present in 9 (7 generalized and 2 localized). Such a lesion may 
perforate into the peritoneum, externally or into the lung, 
etc., etc. I\'hen small it may give rise to but few signs 
upon examination. Expansion of the lower chest is generally 
limilcrl, Litten’s diaphragm sign is usually absent, the subcostal 
.angle moves outwardly less than normal or the affected costal 
margin may be fixed, the lowered position of the diaphragm 
overcoming the outw.ard movement of the intercostals. The 
lower margin of pulmon.ar>' resonance may be elevated or normal 
in position, but in cither case limited in motion with respiration. 
The x-ray shows a definite shadow above the dome of the dia- 
phragm which is flattened in proportion to the size of the en- 
capsulated effusion. 

A most striking illustration of low position of the diapliragm 
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due to intratlioracic pressure is described in a recent case report 
by Dr. Riesman of this city, I saw a similar case several years 
ago in consultation. In both instances there was a massi\'e 
effusion on the left side with inversion of the diaplnagm producing 
an abdominal tumor. In Riesman's case tlie tumor is described 
as “a large, .tense, rounded mass, slightly uneven, somewhat 
tender, and occup}'ing nearl)’^ tlie entire upper left half of tlic 
abdominal ca\nt3'. Five pints of effusion were withdrawn, and 
the tumor could no longer be felt.” The condition must be 
a result of great intrapleural pressure m'th gravity acting as a 
favoring factor. The diagnosis is not difficult. Tlie presence 
of a massive effusion, its occurrence on tlie left side, the cliaracter 
of the tumor w'hich is not like a kidney or spleen, its lack of move- 
ment on respiration, the absence of the diaphragm phenomena, 
the inspirator}' widening of the infracostal margin on the left 
side and fluoroscopic study, point to a correct diagnosis. 

I desire 'at tliis point to call attention to a phase of 
the subject which I shall deal with later on, because I do not 
want you to get the impression that tlie interference of tlie 
function of the diaphragm is purely a mechanical problem. The 
diaphragm becomes involved in actual disease in many instances 
of pleural infection, and the resulting crippling is perhaps just 
as much a result of this as from the mechanical factors. I will 
e.\-plain this in detail w'hcn I take up with you the acute and 
chronic forms of diaphragmilis. 

Pericardial effusion produces depression of the diaphragm 
in a striking manner. Hoover states tliat if the fluid within 
the pericardial sac is not walled off and lies perfectly free, a 
considerable amount of fluid, or fluid in sufficient quantities 
to impede tlie diastole of the heart, will alw'ays give a S}'mmetric 
narrowing of the subcostal angle during inspiration; and as the 
fluid is withdrawn the inspiratory narrowing is gradually re- 
placed by inspiratory widening of tlie angle. 

Emphysema. — Essential emphysema with chronic broncliitis 
and the emphysema associated with bronchiolar spasm or lat^m- 
geal obstruction are associated witli marked depression of the 
diaphragm with inspirator}' fi.\ation or narrowing of the sub- 
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co;la\ angle. In childrens 


\thlar>-ngea\ dipUheria this phenom- 



' v. 1-' o! a \vilk-nl with emphysema and chronic bronchitis. 

Note tlic low, sloping diaphragm. 

' r.'in iv oiton r^uile noticeable. In bronchial asthma there is a 
■eaUrit ovcrdistenlion of the lungs with air with depression of 
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t]ie diapliragin. I lia^-c not seen narrowing of the subcostal 
angle on inspiration in asthmatics, althougli tlie greater mechan- 
ical advantage of the lower position is evident in the immobility 
of the costal margms. 

Localized vesicular empbysewn occasional!}^ occurs as a 
result of A foreign body in the bronchial tree. This is more par- 
ticularly true of certain organic bodies which do not cast a 
shadow upon the .r-ray plate. In a stud}^ of a group of tliesc 
patients Jackson, Spencer, and Manges ha^'e been able to localize 
tlic foreign body by the acute emphysema occurring in the lung 
supplied by the obstructed bronchus. The o\'crdistcnded lung 
pushes tlie diaphragm down and the heart and mediastinal 
structures toward the opposite side. We would c-\pcct that a 
careful study would reveal alterations in the movements of the 
subcostal angle which would prove of additional value in the 
other findings in this group of cases difficult to diagnose. 

In chronic cm]fiiyscma of the hypertrophic t}’pe the attacks 
of shortness of breath, with cough and cyanosis which occur, 
may be related to or associated with a spasmodic condition of 
the diaphragm. Keccntly a patient was seen during such an 
attack, and his diaphragm action was entirely difi'erent from 
that seen previously when he jrresented the usual signs of large- 
lunged cmph3'senia. His chest was t}’pical. Litten’s sign was 
absent. The lower borders of the lung as determined by 
percussion moved but little upon inspiration and c.vpiration. 
His diaphragm was lower than normal, and yet it apparently 
did not act to greater mechanical advantage. 'J'he move- 
ments of the costal angle were apparently normal. 'J'his 
was so startling that I concluded that perliaps the muscle was 
functionally weakened by disease. I have seen a number of 
cases of emphysema in old patients in whom this seemed 
the only reasonable c.\planatioii. In others the fixation of the 
subcostal angle perhaps had some relation to calcification of 
the cartilages and ankylo.sis of the costa! junction.s. However, 
in the patient mentioned the occurrence of the attack of 
dyspnea witli cyanosis was associated witli definite narrowing 
of the subcostal angle upon inspiration. I’rcviously it had 
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widened, tiow it was narrowing. His other physical signs were 
the same. It occurred to me that what was taking place was 
a spasmodic action of his diaphragm inuscles with each inspira- 
toiy' eflort which enabled the diaphragm to overcome the an- 
tagonistic intercostals which it did not do prior to the attack. 
Or as Hoover points out, the narrowing of the subcostal angle 
during sucli an attack may be an cndcnce of the acute over- 
di.stention of the lung resulting from the bronchiolar spasm at 
the time, the overdistention being sufficient to flatten the dia- 
phragm to a point where it can produce narro\\-ing of the sub- 
co.stal angle. I have never been able to comince myself that 
sufheient overdistention of the lung could ocom to account for 
the appearance of such a startling change, cspeciallj’’ since the 
muscle gave all evidences of being weaker than normal. A 
definite change in the muscle tonus is likewise far from satis- 
factory’. although I believe it is the more tenable of the two 
theories. 

Low position of the diaphragm due to spasm probably' 
occurs in tetanus, tetany, stry’chnin-poisoning, and in the 
c.irly stages of an epileptic con\’ulsion. Examination of the 
diaphragm is seldom made in these conditions for ob\ious 
reasons. The spasm of the diaphragm in these conditions is 
seldom as severe and as constant as that involving the voluntary 
muscles, or else life would be promptly terminated. I have 
seen instances in which intermittent spasms of the diaphragm of 
great severity have occurred, .and to observe such a patient is 
to sec the sudden chcclung of breatliing for a few minutes with 
di-tincl narrowing of the infracostal angle at the height of the 
spasm. 

Clonic .‘■p.asm of the diaphragm occurring with spasmodic 
closure of the glottis during inspiration gives rise to what is 
commonly known as hiccough. It is usually a rcfle.x phenomenon, 
arising from a great variety' of c.auscs whicJi produce .an irritation 
of the pleural nerves and larymgcal branches of the vagus. The 
attack may be of brief duration or perhap.s over many hours 
.and d.ay.s .ami produces profound exhaustion. It may be due to 
some irivi.al cause, such as indigestion, .and the attack p.asse.s 
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off promptly , or it may occur in association with some serious 
gastric, gall-bladder, or peritoneal lesion. It also occurs as a 
manifestation of derangement of the nervous system, as a 
neurosis, c. g:, in hysteria; as an evidence of toxemia, c. g., 
uremia; or in active organic nervous disease, either central or 
peripheral, e. g., hj'drocephalus, meningitis, pressure upon the 
phrenic nerve by tumors, etc., etc. 

Group .III. — ^Diaphragmatic hernia may be congenital or 
acquired, and occurs through one of the normal openings which 
has become dilated, or through an abnormal opening and is 
characterized by the protrusion of abdominal contents into the 
chest ca\dty. The abnormal opening may exist at birth as a 
result of a developmental defect, but the protrusion may not 
occur until some time after birth. Knaggs collected 24 con- 
genital cases, 15 of which were between six weeks and sixty 
years. In 9 the stomach was the only viscus entering the sac. 
Acquired diaphragmatic hernia results from penetrating and 
gimshot wounds, severe blows or falls. The left side is most 
frequently involved, and as in the congenital form, the stomach 
is usually .the protruding viscus, although liver, intestines, or 
spleen may do so. The acquired hernia is really an erisceration 
and should be separated from the true congenital diaphragmatic 
hernia. The congenital form is apt to be latent as far as symp- 
toms are concerned, while ■with evisceration there occur the 
initial symptoms of shock and in some instances sudden 
death. In those patients who survive, pain, shortness of breath, 
and vomiting are frequently present. Frequent short, painful 
cough and hiccough may be present. The signs are not unlike 
those of pyopneumothorax — prominence of the affected side, 
usually the left, limitation of axpansion, absence of Litten’s 
diaphragm sign, tjmpany over an area which normally reveals 
the note of pulmonary resonance, fixation of the lower margin 
of resonance vith respiration, change of position of upper 
border of dulness with change of position (shifting dulncss), 
limim'shed or absent breath soimds and voice sounds, coin test 
Dositive, and in some instances a succussion splash. The diag- 
'losis is made when there is a history of trauma in acquired cases, 
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oftentimes gastro-intestmaV symptoms for some time in the past 
with attacks of pain, nausea and vomiting, etc., and absence of 
respiraton- symptoms, such as chronic cough and expectoration. 
Upon physi^ examination the immobility of the subcostal 
angle compared to subcostal narrovring as occurs in pneumo- 
thorax, the gurgling sounds winch are occasionally heard, the 
variation of the signs depending upon the contents of the stomach, 
are important aids in differential diagnosis. The x-ray examina- 
tion is quite conclusive, especially when the fluoroscope is used 
with the opaque meal. The entrance of the bismuth-containing 
fluid into the thoracic caxitj' is quite striking. The foUowing 
case report from the service of Dr. McCrae in this institution, 
Vidth notes by Dr. Patterson, is highly instructive: 

G. D., male, white, aged fifty-one years, was admitted 
on November 29, 1920. His cb'ef complaint was pain in 
the upper abdomen after eating. He states that he has 
always enjoyed reasonably good health. His occupation was 
that of a machinist and he lost no time from his work, 
except for one month foUo'wing an accident five years ago, until 
about sLx or seven months ago, when he began to norice 
"general weakness associated with stomach trouble." His past 
history shou's croup and tonsillitis in childhood, D^ihoid fever 
at fourteen years, and a mild attack of influenza during the 
epidemic in 191S. Five years ago in an accident he was 
squeezed upon the right side in tire mid-trunk between two 
freight cars. Pain, nausea, vomiting, and weakness occurred. 
He v.as .able to walk to a nearby automobile, which took 
him to a hospital, where he remained for one month. At 
riic hospiml he v.-as told that he bad several broken ribs, 
but riiat nothing else was wrong. No ar-ray was tai:en. His 
right side was strapped with adhesive strips. He was in bed 
about one week and then was up and about until his discharge. 
-After the initial pain subsided he had no annojang sxmptoms. 
He returned to work and suffered no annoyance. About one 
year later he had a mild attack of indigestion of short dura- 
rion. In March, 1920 he had an acute attack of pain in the 
F:t of the stom-ach. but with no nausea or vomiting. This 
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attack likewise cleared up promptly. Since then the attacks 
of pain have recurred and with shorter intervals between until 
prior to admission the}' were quite constantly present one to two 
or three liours following Uic ingestion of food. Sometimes the 
eating of crackers and milk before retiring would hel]) to “keep 
the pain away” during the niglits. His bowels have been regular 
and he has lost no weight. He has not liad nausea, vomiting, 
cough, e.xpectoration, or dyspnea. The plij'sical c.\-aniination 
shoAvs some cyanosis, a short neck, an emphysematous t3'pc of 
chest, resonant lungs AA’itli bubbling rflles at left base and o\'er 
left lateral regions. The heart sounds arc distant and the 
cardiac impulse scarce!}' palpable. The abdominal Avail thick, 
and tliere is tenderness to the right of the navel. 'I'hc radial 
arteries arc thickened. The breath sounds OA'cr the loAvcr right 
cliest arc quite distant and the riles at left base quite c\’i- 
dent. Accurate percussion of the heart is ditllcult because 
of a, ver}' thick chest Avail. There is nothing in the pli}-sical 
examination to suggest a diaphragmatic hernia. The moA'c- 
ments of the subcostal angle arc normal. The Litton diaphragm 
sign is absent, but this could readily occur normally in one in 
Avhom the cliest Avail is as tliick as in this patient. The 
Wasserniann test is ncgatiA'c and the blood, urine, and sputAiin 
examinations shoAV nothing of importance. 'J'he .v-ray study 
shoAA’cd a rather striking lesion of tlic diaphragm. Dr. 
W. F. Manges reported that a hernia of the left diaphragm 
was present. I’hc sac contained almost the entire stomach in 
an hiA'crtcd position and alko the hepatic Ilexurc and most of the 
transA-erse colon. A considerable portion of the omentum Avas 
also present. The opening tlirough the diaphragm .seemed 
rather large and the sac Avas present mostly in the right thoracic 
cavity. I saAv the fluoroscopic examination Avith the barium 
meal and the position of the diaphragm Avith the stomach aboA-e. 

It Avas rather a disturbing experience to find such an obA'iousIy 
gross lesion Avitli so fcAV physical signs other than those Avhich one 
might casil}’ attribute to .some thickening of tlic pleura on the 
right and congestion of the base on the left — the latter as a result 
of the obvious myocardial dcgencrnlion. 'I'lie diaphragm oiicn* 
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ing was probably congenital, since nothing in the past would seem 
in keeping with an acquired lesion. The histor}* of an injury’’ 
five years ago was associated with relatively' mild symptoms to 
account for any rupture of the diaphragm at that time. The 
injury- may, however, have caused the stomach, etc., to enter 
the previously imoccupicd opening or forced more abdominal con- 
tents into the thoracic ca\-ity. This is entirely possible or the 
injury may have had nothing to do ■a-ith the lesion. The patient 
has been feeling almost well during the past week and -vnshes to 
go back to his work. He has been absolutely without pain or dis- 
comfort since December 6th until today, December 15th. As 
you look at him you caimot imagine that beneath his well- 
nourished outer appearance there is such a gross lesion as a dia- 
phragmatic hernia. This lesion is a rare one, and roentgenol- 
ogists and pathologists of c.\perience go mam- years before they 
sec a first or second case among large scries of x-ray and post- 
mortem c.\'aminations. It is usually overlooked clinically unless 
the x-ray study is made. 

Diaphragmitis, Acute and Chronic. — So far we have been 
considering disorders of tlic diaphragm principally from the \-iew- 
point of a mechanical interference with its movements as a 
result of adjacent lesions. Active involvement of the dia- 
phragm in inflammatory changes occurs more frequently 
ih.an we perhaps realize. Histologic studies show an almost 
constant leukocytic infiltration in the presence of inflam- 
matory lesions in its \-icinity. Disorders of function due to 
fii.<e.ase of the diaphragm must be taken into consideration, in 
addition to the simple mcch.anical interference with its move- 
ments in the presence of adjacent inflammatory lesions. Active 
diseases of the diaphragm is not to be wondered at. considering 
the intimate relationship between the pleural scro.sa and the 
diaphragm and the dependent po.riUon of the latter which allows 
more or less constant contact witli even vera- small exudates. 
'Ihc same close rclatiomhip c.aists on the pcritone.al side, but 
m(»l pcritonc.al le.rions arc lower down and “free pus” tends to 
gravitate to the pelvis, r.vcn in such Icsioms subdi’aphragmatic 
peritonitis and diaphragmitis from lymphatic c.ctcnsion probably 
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ocour more frequently than we think, since we tend to base 
our knowledge of its frequency upon the occurrence of the 
rather rare gross lesion, the subdiaphragmatic abscess. The 
chronic changes — chronic diaphragmitis — which follow the acute 
contribute as much perhaps to the crippling of this structure as 
the changes in the immediate vicinity. Acute and chrom'c 
lesions of the diaphragm may occur independently of disease 
in the immediate vicinity. In trichiniasis the migrating embr}’os 
may lodge in the diaphragm producing a local myositis with sub- 
sequent encapsulation of the parasite. In severe cases, especially 
when the intercostal muscles are likewise involved, marked 
respiratory embarrassment with dyspnea, cyanosis, and death 
may result. In scuny, hemorrhage into with ruptine of the 
muscle-fiber of the diaphragm may occur, producing marked 
respiratory embarrassment — a dyspnea which is independent of 
any pulmonary lesion. In the early stages of pulmonary tuber- 
culosis there is a reflex restriction of its movement (Wilb'ams’ 
sign) which may be a protective mechanism like that of the mus- 
cular rigidity in appendicitis. In the later stages Landis states 
that of the 9 cases of acute and chronic pulmonary tuberculosis 
in which microscopic studies of the diaphragm were made, all 
of them showed the presence of mih’ary and conglomerate 
tubercles; and 2 the evidence of chronic interstitial myositis. 
In diphtheria, to.xic changes in the diaphragm, as well as in other 
muscles, has been described. In many acute infections we have 
reason to believe that the diaphragm, like the heart muscle 
and the voluntary muscles, may undergo serious degenerative 
changes. The “respiratory fatigue” during convalescence may 
be due to weakened diaphragm function as a result of such 
changes. The shortness of breath upon slight grades of exertion 
during convalescence from some illnesses which we arc prone to 
ascribe to “weakened hearts” may, in reality, be due to “weak- 
ened diaphragms” in whole or in part. Faulty pulmonary 
ventilation giving rise to rapid respiration, in which the accessory 
muscles may be called into action, may result from a weakened 
diaphragm, and it seems just as reasonable to assume such 
a factor as it does to assume a weakened heart. The “crippling” 
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of the diaphragm following the removal of pleural exudates has 
been studied by Prj'or. Among 83 patients who gave a histor>* 
of empyema (47 instances), pleurisy with effusion (16 instances), 
pleurisy with effusion assodated with pulmonary' tuberculosis 
(20 instances) the Roentgen study revealed entire loss of motility 
in three-fifths of the cases, limited or disordered action in one- 
fifth of the cases, and ftmetion unimpaired in one-fifth of the 
cases. In the group of patients with a previous history' of 
empyema Pr^'or found among 31 occurring after the fifteenth 
year and of which 24 had apparently ended favorably, that there 
was the surprising total of 26 which revealed complete unilateral 
immobility. The leaflet of the diaphragm was found, with the 
c-xception of several instances, in the low position or below the 
middle position as seen on quiet breathing. The phrenicocostal 
sinus was abolished in 34 and the phrenicopericardial angle in 31, 
The half of the diaphragm was flat except in 4 instances, in 
wluch it was notched near the costal surface. The dome or any 
curve was alwaxs absent. The ribs of the affected side were , 
pulled down and inward. Among the 5 remaining cases 3 
showed in a minor degree the changes noted above with limita- 
tion of movement, while 2 presented normal diaphragm contour 
and movements equal to the opposite side. 

-•\mong 16 children of ages two and a half to eleven years — 
all of whom had apparently recovered from empyema except 
one, in whom the fluoroscopc revealed an additional collection 
of pus — Prx’or found in S instances absolute immobili^’ of 
the diaphragm on the prcxiously affected side; in 5 instances 
restricted motion with imperfect dome and signs of adhesion, 
and in 5 normal movement. From lus study Prj'or concludes 
tliat while the child docs not escape the crippling effects found 
in tlm adult, the frcqucncx" of pcrm.mcnl injury is not so 
great. In pleurisy witlr effusion the result, as far as permanent 
d.amagc to the di.-5phragm is concerned, is less unf.avorable. and 
yet sudi damage is strihingly frequent. Among 16 instances 
Pryor found 9 with complete immobility on the affected side 
1 with slight movement and loss of dome, 2 .slightly restricted 
movement with depressed cap of dome, and 3 normal mobilitv. 



io8o 


ELMER H. EXINK 


In 10 the costal space was obliterated and in 8 the phrenicoperi- 
cardial angle was not visible. 

In tuberculous patients with pleiuisy and effusion, of whom 
there were 20 (15 incipient and 5 moderately advanced), Pryor 
found 12 with entire loss of movement in the affected side, 2 had 
greatly restricted movement with flatness and no dome, 2 limited 
movement with slight appearance of dome, and 4 comparatively 
normal movement. The altered configuration as to adhesions 
•was found as previously described. This group of tuberculous 
patients showed no .marked dissimilarity from the non-tuber- 
culous as far as the influence of pleural exudates in the diaphragm ; 
the term “non-tuberculous” is used in the sense of a demon- 
strable pulmonary lesion. It is probable that both groups were 
tuberculous as far as the pleurisy was concerned. This work of 
Pryor has demonstrated the harmful influence of pleural e.xudates 
upon the diaphragm. In my experience this has likewise been 
found to be very frequent. On the other hand, a not infrequent 
finding, which. Prayor does not note, is the higher position which 
the diaphragm assumes as a result of adhesions in the patients 
with tuberculosis. The reason for this is the frequent fibroid 
changes in the lung in tuberculosis. Yesterday a postmortem 
was held on a former patient of the Chest Department. The 
left lung was fibroid and shrunken to about the size of a 
large fist; the diaphragm was pulled up by adhesions to the 
third rib. 

Pryor discusses the influence of adhesions, and while admit- 
ting their importance, beh'eves there is room for the contention 
that they may not be the chief factor in the production of the 
immobility, and may be found after the diaphragm has become 
disabled. The appearance after the evacuation of the fluid does 
not e.xplain the fixation of the diaphragm, since the leaflet is 
foimd to be immobile immediatey, or soon after operation. Ad- 
hesions, according to Pr^'or, play a secondary role. The}' may 
exist and yet motion be undisturbed. The diaphragm becomes 
thickened from e.xudate infiltration and fibrosis occurs later. 
Both promote stiffening ^vith loss of elasticity, espedaliy in the 
dome of the affected side. Fibrous adhesions between the 
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^^sccral and diaphragmatic pleura imdoubtedly follow, but 
actual changes in the diaphragm itself initiate the <hsturbance 
in diaphragm function. Perhaps future study may reveal the 
possible collateral influence of involvement of the phrenic nerve 
producing an early paresis from this cause and the subsequent 
inflammatorj' changes determining its fixation. 

In conclusion, I ■wish to call attention again to the fact 
that although tlic diaphragm was known to the earliest of medical 
■ftTiters, and its true action in respiration recognised as early as 
1603 by Fabridus, its further study is urgently demanded if we 
arc to become enlightened with regard to its undoubted clinical 
importance. There is a wide field for research concerning its 
physiologic properties in health and disease. One of the most 
important recent contributions upon this subject is by Lee, 
Guenther, and I^Iclcney. These obsen^ers made a comparative 
study of the general ph 3 -siologic properties of four dicletal 
musdes of the cat, the diaphragm, the uxtensorlongus digitorum, 
tlic sartorius, and the soleus. They found that when actively 
stimulated and made to do work the e.xdsed diaphragm uill 
work for a much longer period and accomplish far more than 
the Ollier musdes, even more than aU together, before becoming 
axliaustcd; it is superior in absolute power and in tendencj' 
to summalc stimuli; it e,xhibits a greater tendenej* then 
to respond to faradic and chemical stimuli by twitches, 
more or less rhytlimic in character; its greater resistance to 
fatigue is exhibited in its longer working period and its greater 
work accomplished before becoming c.xhausted; it, with possibly' 
some other respirator}' musdes, is the last skeletal musde of 
llic body to submit to the paral\"zing action of curare; when the 
body is subjected to liigh heat and liigh humidity all the musdes 
are aficclcd dclctcriously, but Uic diapluagm is affected far less 
than Uic other musdes; by axlrcmc inanition the total working 
period of the cxdscd diaphragm is shortened far less than that of 
the extensor, although tlie total work tliat can be performed by tlie 
fonner is diininishctl to a grc-itcr degree— a fact tliat may possibly 
be a'-sodatc<i willi the greater aclmty of the diaphragm. As Ltii 
and his co-ivorkcrs conclude, the diaphragm is a superior phvsio- 
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logic mechanism, and its study opens a wide field for investigation. 
The immediate clinical need is for some method whereby its 
efliciency can be determined with an accuracy approaching that 
of the methods applied in stud3ing the cardiac musculature. 
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CLINIC OF DR. H. R. jSI. LANDIS 


A CuKiCAL Demonstration- Gn-EN to Post-gr-aouate Students 
or THE Ukiaxrsxty or Pennsvevania 


ANEURYSM OF THE THORACIC AORTA 

Tins morning I n-ish to discuss w-ith you the diagnosis of 
ancun’sm of the thoradc aorta. The cases which I will use as a 
tc-xt illustrate most admirably how readily this condition may be 
overlooked. It is, indeed, a remarkable fact how frequently an 
ancuiysm involnng some portion of the arch of the aorta gives 
but tlic slightest hint as to its presence, and how the x-ictims will 
pass from doctor to doctor x\-ithout any suspicion as to the real 
nature of tlicir trouble. You must rid your minds of the con- 
ception that the recognition of a thoradc aneuiy-sm depends on 
the presence of a tumor mass which has the characteristic heaving, 
c-xpansilc pulsation, or that in tlie absence of bulging there is a 
definite area of pulsation. If one depends on such criteria the 
great majority of thoradc aneurj-sms will go unrecognized. 
Again, it is to be remembered that pulsation is often overlooked 
because oi the f.ailurc to adequately inspect and palpate the 
suspected points at the b.asc of the heart. Carelessness or a 
faulty tcclinic in tlie making of a phx-sical examination is largely 
responsible for errors in tlicsc cases. 

In addition to these local phenomena it must be remembered 
that ancuiy-.sms act in the same manner as thoradc tumors, and 
that they give rise to pressure signs and sj-mptoms which may be 
verj- slicht, or tlicy may dominate the picture. For this reason 
incqu.ality of the pupils, incqu.ality of the radi.al pulses, difhcultj- 
in swallowing, lioarscness, etc., must alwa\-s be considered as 
possibly licing caused by an ancurx'sm. 

.•\ carefully taken histoiy and a properly conducted phvsical 
examination will go far toward a\-oiding pitfalls. But ex'en with 
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the greatest care there are aneurysms, even of a considerable size, 
which give no clue whatever of their presence. The roentgenol- 
ogists can furnish many examples of this sort. 

CASE I.— ANEURYSM OF THE ASCENDING PORTION OF THE ARCH 
OF THE AORTA IN A BOY THIRTEEN YEARS OF AGE 

The first case I wish to discuss with you is an extremely rare 
one. As you know, aneurysms are most frequently encountered 
in the fourth and fifth decades, although they may occur earlier 
or later than this. The patient is a colored boy aged thirteen 
who first visited the Phipps Institute May 3, 1920. He applied 
for reh'ef because of a “cold” of three weeks' duration. A 
brother, aged fifteen, has pulmonary tuberculosis; othendse tlie 
family history is negative. He had a slight cough and some 
whitish colored e-xpectoration. For the past six montlis he 
noticed that he was short of breath after exertion. His weight 
when first seen was 103 pounds; nine months before it had been 
110 pounds. 

Examination. — The first thing to attract attention is an area 
of pronoimced pulsation in the second and third interspaces and 
extending about 1 inch to tlie right of tlie sternum. This 
pulsation is distinctly felt on palpation, but there is no thrill or 
diastolic shock. On percussion, tlie note is dull over this area, 
extends across the sternum and for h inch beyond it. On 
auscultation there is heard a double aortic murmur, the diastolic 
portion of v/hich is best heard in the third left interspace near the 
stemiun. The heart is sUghtl}’’ enlarged both to the right and tlie 
left. 

Two Wassermann tests have been negative. The roent- 
genologic report from Dr. Pancoast is as follows: “The arch is 
certainly too wide for the age of the patient. There is a pro- 
nounced e-x-pansile pulsation, cspeciall}' marked in the first 
portion of the aorta. Were it not for the age of the patient I 
would not hesitate to make a diagnosis of aneurysm.” The 
latter part of this report is interesting as it e.xprcsses c-xactl}* the 
opinion in a similar case mention of which niJI be made later. 

Discussion. — ^Therc docs not seem to be any doubt as to the 
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correctness of the diagnosis in spite of its raritj’. The cause of 
the aneurj-sm, hovrever, is difBcult to determine. The Wasser- 
mann is negative and there is nothing in the past history* of this 
lad vrhich throws any light on the condition. 

The subject of aneurysm in children and young adults 
has been admirably re\-ien-ed by Bronson and Sutherland (E. 
Bronson and G. A. Sutherland, Ruptured Aortic Aneurysm in 
Childhood, vrith report of case, Brit. Jour. Children’s Diseases, 
Oct.-Dec., 1918) in reporting a personal observation. Their 
case was that of a child five j'cars and ten months of age with a 
large fusiform aneurysm which was apparently due to congenital 
stenosis of the aorta, distal to the aneurysm. They were able 
to find 7 cases reported in the literature in which the aneurysm 
was assodated unth a congenital defect; of this number, 5 in- 
volved a patent ductus arteriosus, and in 2 of these death was 
caused by rupture of the aneurysm. In addition, the}' foimd 
references to 7 cases of ruptured thoradc aneurysm, one of 
rupture of the abdomirral aorta and one of rupture of tlic thoradc 
aorta witliout an aneurysm. Although the skiagram in their 
case pointed certainly to an aneurysm, it was doubted because 
of the age of the patient, and the absence of an}'thing in the 
hUlorj* capable of producing disease of the aorta. At the 
autopsy, however, a large fusiform aneurysm was found. In 
tire case under discussion two possibilities as to etiolog}' suggest 
themselves: (1) That the aneurysm may be the result of con- 
gcnibil luts. It is well known that a study of the aortas of still- 
lK)m diildrcn has revealed infiltration u-ith mononudear cells, 
the presence of spirochetes, and early degenerative changes in a 
surprising number of these cases. It is quite possible that thi s 
may account for the condition in this boy. Against it arc the 
negative Wa.sscrmann test and any of the stigmata of congenital 
lues. I n this connection it may be said that Stolkind (Hereditary 
Syphiliric Aortitis, Brit. Jour, of Children’s Diseases, 1920, vol. 
-w-ii, Nos. 199-201), who L-is made a study of the Utcraturc, 
condudes that there is not a single case of proved hereditary 
syphilitic aortitis in older children, and cspedally in adolescents 
and adults, though, he admiLs. such cases may c.xist. (2) The 
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aneurysm may be due to a congenital defect in the aorta, such as 
stenosis. 

CASE n 

This man is an Italian, sLxty-thrce years of age, who first 
came to the Dispensary July 1, 1919. One brother died of 
tuberculosis and a son is suffering from the disease. 

He stated that he had had some shortness of breath on 
exertion, cough but no expectoration, and slight hoarseness for 
the past twelve years. His weight at his first visit was 130, 
and during tlie next ten months this gradually fell to 120. His 
pulse-rate was slow and regular. 

The preliminary diagnosis, and the one which obtained for 
nearly a year, was a sh'ght tuberculous infiltration of the right 
apex. This assumption, however, was based on very flimsy 
evidence. In the meantime examinations of his sputum proved 
to be negative for tubercle bacilli. A Wassermann test taken 
nearly a year after his first xdsit was strongly positive. He was 
then given a thorough re-examination. The only tangible clue 
was an inequality of the radial pulses, the left being much less 
strong than the right. In addition, dulness to percussion was 
found both to the right and to the left of the sternum on tlic 
level of the second aortic cartilage. There was no tumor, no 
pulsation, no diastolic shock. The hoarseness and the cough 
were undoubtedly due to pressiue, although at first thought the 
length of time they had existed seemed against either a tumor 
or an aneurysm. The roentgenologic examination showed an 
aneurysm involving both tlie transverse and descending portions 
of the aorta. 

Discussion. — ^You will recall that Broadbent made a useful 
classification of aneurysms, namely, those giving rise to physical 
signs (the ascending portion of the arch) and those giving rise to 
symptoms (the transverse and descending portions of the arch). 
The distinction is not, of coiusc, absolute. Generally speaking, 
it is true that when the ascending portion of the arcli is involved, 
symptoms, especially those arising from pressure, are often 
entirely lacking, while physical signs (tumor, pulsation, diastolic 
shock, etc.) predominate. On the other hand, when tlie aneurysm 
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involves the transverse and descending portion of the arch 
physical signs may be entirely wanting or very indefinite, while 
the e\idences of pressure are commonly marked. 

This case is probably as good an e.vample as j'ou vdW ever 
see of how the initial mistake occurred. In the first place the 
cause of the hoarseness should have been determined at once. 
In the next place, if the precaution of examining the pulses 
sj-nclironously had been taken, the inequalitj' should have 
instantly suggested aneurj'sm. Had cither of these precautions 
been taken the diagnosis would have been made ncarlj’’ a year 
earlier. It is not pleasant to have such a case pass into the 
hands of another man more careful in his methods and have him 
detect what you yourself should have done. 

CASE m 

This man is thirty-eight years of age and first came to the 
Dispensarj' July 2, 1920. He states that he has 4 lixdng children 
and diat 4 died when but a few days old. His first xisit was 
prompted by what he thought to be a “cold.” For the past six 
weeks he had had a cough, a slight amount of whitish colored 
c,xpcctoration, and some pain in his throat. In addition, he 
has developed some hoarseness during the past two weeks. 
His present weight is 145 pounds; twelve years ago he weighed 
175 pounds. 

Examination of his lungs showed nothing abnormal. The 
only tiring that attracted attention to his aorta was a bell-like 
ringing second aortic sound. As this pointed strongly to an 
aortitis, the manubriimi was percussed and found to be dull. 
An ancuiysm was therefore suspected. The Wasscrmaim was 
reported strongly positive. The laryngologist reported abductor 
p-iralv-tis of the left vocal cord. The roentgenologist reported a 
l.arge aneurysm invohang the entire arch. 

Discus.sion. 'i ou can sec and feel for yourselves that there 
is no evidence of a tumor or pulsation near the base of the heart. 
The pupils arc equal, a,s arc the two radial pulses. The character 
of the second aoru'c sound is the only tHng that directs one’s 
attention to the aorta. This sound once heard cannot be 
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forgotten, and is, so far as I know, associated only with disease 
of the aorta. The sound is diflSicult to describe. It has been 
referred to as “clanging,” a term Allbutt objects to. Potain 
refers to it as the bruit de tahourka, from its resemblance to the 
sound produced by an Algerian drum, which is made of an earthen 
pot with a skin stretched over it. That which comes nearest to 
describing it is that it is a musical, bell-like soimd. 

The fact that 4 children died when a few da 3 fs old, of course, 
points strongly to syphilis, although not to aneurj’sm. Again, 
let me impress on you the importance of hoarseness as a s}'mptom. 
In this case the hoarseness had been present for only two weeks, 
while in the previous case it had existed for twelve years. In 
other words, its long duration in one case and its brief e.xistence 
in the other could not be used as an argument against aneurysm. 

CASE IV 

This woman is fifty years of age. Her husband died some 
years ago of pulmonary tuberculosis. She states tliat 2 children 
were still-bom and that a third died when three months old. 
She also volunteered the information that she had had a sore 
in the vagina years ago. 

For the past thirteen y’^ears there has been a complaint of 
intermittent pain in the region of the prccordia (substemal pain). 
For the past tn'o years slight e.xertion caused dj^spnea, and for 
the past sLx months she has had a cough and a considerable 
amount of yellow-colored e.xpectoration. 

As you can see from the chest chart made at the time of the 
first visit, the examiner ascribed her respiratory symptoms to some 
trouble at the base of the right lung. 

Some weeks later she was re-examined, and at this time an 
inequality' of the pupils was noted. The left radial pulse was 
also found to be weaker than the right. There was no evidence 
of a tumor or abnormal pulsation. On palpation, there was a 
distinct diastolic shock felt at the base of the heart to the right 
of the stemiun. On percussion, dulness was noted over the 
manubrium and for an incli to tlic right of the sternum. On 
auscultation a sy'stolic murmur, not transmitted, was heard at 
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the apex of the heart. Both second sounds vrere accentuated, 
cspedally the aortic. The Wassennann test was strongly 
positive. The sputum was negative for tubercle badlh. 

A diagnosis of aneurv'sm was confirmed by the x-ray examma- 
tion, which showed a large aneiuysm of the transverse portion 
of the arch of the aorta. 

Discussion. — ^Here again is another case which at first 
was passed over not only in this dispensary but in several others 
prior to her coming to us. The diagnosis could have been 
made at the first xasit had the examiner paid heed to the fact 
that two still-bom children pointed strongly to the possibility* 
of syphilis. Wth this in mind, a Wassennann test, the un- 
equal pupils, and substemal pain should have led to a closer 
scraliny of the aortic region. The easy detection of the diastolic 
shod: was almost sufSdent to make a diagnosis of aneur\*sm. 
Had this been done he would have easily avoided his mistake. 

CASE V 

The last case which I ^vish to show you is a yoimg woman of 
twenty-eight who came to the dispensary for the first time a few 
weeks ago. Her family history is negative. She has had 4 
healthy children a.nd no miscarriages. 

The cause of her coming was pain in the epigastrium of one 
week’s duration and habitual constipation. She states, however, 
that she has had some cough during the night for the past three 
years. Recently she has suffered from dyspnea on exertion. 

Examination. — ^Thc apex-beat is seen to be displaced slightly 
to tlic left, being in the fifth intcrspa.ee outside the middax'icular 
line. There is no cridcncc of bulging of the chest wall or pulsa- 
tion. On p.alp.itioa, a tliri!!, systolic in lime, is felt over the base 
of^tlic heart. Percus'^ion of the prccordium shows that the heart 
is slichtly enlargcti both to the right and to the left In addiUon, 
there i.s dulna^s over the upper p.art of die manubrium. On 
ausculatJon a loud, harsh systolic murmur is heard at the aortic 
.area .and over the manubrium. The second aortic sound is 
acccntuatcxl. 

Nothing ahnorm.al is found in the lungs or abdomen. The 
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murmur and the dulness over the manubrium suggested an 
aortitis or an aneurysm. The Wassermann proved to be negative 
on two occasions. The *-ray report was to the effect that the 
aorta was decidedly dilated and there was marked e.xpansile 
pulsation. 

Discussion. — ^This case has several points of interest. • In the 
first place, it emphasizes the importance of a thorough examina- 
tion, as there was nothing in this woman’s history to point to her 
real trouble. The second point of interest is the systolic murmur. 
It should be borne in mind always that a systolic murmur heard 
at the aortic area, even if transmitted to the neck and assodated 
with a thrill, does not mean stenosis of the aortic orifice. Such a 
diagnosis is commonly made in spite of the fact that uncom- 
plicated aortic stenosis is the rarest of the left-sided valvular 
lesions. Such a diagnosis is justified only when the murmur is 
assodated with a feeble or absent second aortic sound and a 
slow, retarded pulse. In this case the murmur was plainly not 
functional in character nor was it produced by stenosis of 
the aortic outlet. Changes in the aorta itself seemed the most 
likely inference and suggested the possibility of an aneurysm. 

The next point of interest is the etiology. There is nothing 
in the history nor are there any stigmata pointing to lues. 
In addition, the Wassermann has been negative on two occasions. 
The later may prove to be positive after a provocative dose of 
arsphenamine or the spinal fluid may give a positive reaction. 
Finally, anemy^smal dilatation of the aorta is not usual at so 
early an age, although by no means so rare as it is in the earlier 
periods of life. 
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UkIN'ERSITY Hospitai. 


■ MEDICAL ASPECTS OF RETINAL HEMORRHAGE 

(c) In Nephritis and Arteriosclerosis: Discussion of Relation 
of Retinal Hemorrhages to Other Hemorrhages in Nephritis. 

(b) In Anemia: Discussion of Relation of Retinal Hemor- 
rhages to Purpura and Allied Conditions. 

Each of tlic patients whose records I will present to you in 
this clinic exhibits retinal hemorrhages, but, as you will see, 
these patients represent very varying medical conditions. 

A consideration of retinal hemorrhage may seem a little 
in,ippropriatc for a medical clinic, but I can assure you that the 
internist, whether or not he carries out ophthalmoscopic axamina- 
tions on his patients, finds this subject of no little importance. 
'Ihc excellent practical instruction in the use of the ophthal- 
moscope now being given in many medical schools, and the further 
op5>orlunitic3 of the intern years have resulted in a growing num- 
ber of internists adding the electric ophthalmoscope to their 
diagnostic armamentarium. This group is 'apt not to be more 
than moderately skilful in the refinements of fundus examination, 
.and, while easily able to recognize the presence of a retinal hemor- 
rhage. arc often unable to appreciate llic other cridence by’ which 
a trained ophllnlmologist might be informed as to the nature of 
the process bringing about the hemorrhages. Furtliermorc, in- 
ternists must know along what lines to investigate a case with 
rctin.al hemorrlngcs who is referred to tlicm for study. 

It is imjwrtanl tint wc remember that a retinal hemorrhage 
of itself signifies little, and th.at everything depends upon the 
ctiologic fr.ctors at work in tlic given case. The discovers- of a 
retina! hcmorrlnge should suggest to the c-xaminer a 'great 
v.aricty of possible causes. To cmphasb.c this I have placed on 
the bkacklHoard fCharl I) a comp-ositc list of the causes of retinal 
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hemorrhage taken from four authoritative works on ophthal- 
mo]og}^ A glance will reveal the difficulties of the situation. 

CHART I 

A. Disease of the vessel wall: 

In the aged, atheroma, angiosderosis, local retinal or 
chorioidal disease. 

B. Altered composition of the blood, producing or acting 

vdth degenerative changes of the vessel wall: 

Pyemia, septicemia, tuberculosis, malaria, recurrent 
fever, influenza, typhoid fever, ulcerating endocar- 
ditisj diseases of the liver, spleen, or kidney; anemia 
(simple and pernicious), loss of blood, as in metror- 
rhagia or hematemesis, leukemia, polj'cythemia, 
hemophilia, purpura, scurvy, diabetes, gout, car- 
cinomatous cachexia, albuminuria, oxaluria, jaundice, 
extensive bums of the skin, poisoning ndth phos- 
phorus, chlorate of potassium, serpent \Trus. 

C. Circulatory disturbances, local or general: 

Embolism or thrombosis of artery or vein. Active or 
passive hyperemia. Hypertrophy of heart. Stenosis 
of valves, mitral insufficiency. Suffocation. Com- 
pression of carotid. Compression of neck or thorax. 
Menstrual periods. WTiooping-cough. In newborn 
from pressure during deliver}^. 

D. Sudden alterations of intra-ocular tension: 

Traiunatic — as in fractme of skull. 

Operative. 

Glaucoma. 

E. Local tramna. 

Let us limit our consideration to some of the cases in wlu'cb 
the retinal hemorrhages are related to conditions of medical 
interest. First let us discuss what is probably the most numerous 
and important group, that is to say, chrom'c nephritis. 

Case I. M. W. Female, Aged Fifty-one Years.— Two 
months ago she commenced to feel tired and v.’eak. These 
s\’mptoms steadil}' became worse, and a month ago she developed 
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nauEea, vomiting, and severe headaches. Lately her vision has 
been failing. These are the salient points in her historj*. 

You vrill see that she is pale and has the familiar nephritic 
fades. There is a little e.\ophthalmos. The cardiac dulness is 
somewhat enlarged and systolic murmurs are heard at both apex 
and base. The blood-pressure: sj-stolic 245, diastolic 140. In 
all other respects the ph>’sical e.xainination is negative. 

The laboratoiY examinations are as follows: 

Blood count, R. B. C. 4,670,000; W. B. C. 10,500; Hb. 81 per 
cent Differential count normal. Platelets 348,000 per c.mm. 

Urinal 3 ’sis: Spedhc graxitx'- 1. 010, reaction add, albumin a 
cloud. IMany hv’aline, light and dark granular casts. 

Serologic test for s%-philis negative. 

Phthalcin elimination test 10 per cent, in two hours. 

Blood chemistTv*: Blood urea N. 72 mgm. per 100 c.c. 
Blood plasma chlorids 4.95 grams per liter. Blood plasma CO: 
49 volumes per cent. 

In other words, this patient presents all the data necessary' to 
justify a diagnosis of chronic glomerulonephritis. The examina- 
tion of tlie eye-grounds reveak an albuminuric neurorctinitis 
with hemorrhages and e-xudates. There is marked arterio- 
sderosis of the retinal vessels. 

Before commendng the discussion of this case let me state 
that almost all of the c-xaminations of the fundus which I shall 


quote were made or confirmed by Dr. G. E. dc Schweinitz, or 
senior members of his staff, to whom our thanks arc due. 

In our patient these eye-ground findings were to be antid- 
patctl, and they form the usual picture seen in such cases. The 
hcmorrh.'’.gc.s here arc to be considered as part of the retinitis and 
not of independent occurrence. Our records tvill. however. 


supply us with the details of cases of nephritis with retinal 
changes -with.out licmorrbagcs, and others v.dlh hemorrhages in 
the absence of other changes in tlic rc'una. This variatfon in 
the rclinrd picture in chronic nephritis is '.veil Imonm to the 


ophlh.alomologist. .and w'nile the isolatal retinal hemorrhace 


r.q'hrilicf is atlri?)Utcci to the rupture of a diseased vessel bv 


the inc.'vr.H-d Idood-prcssurc, the alhu.'m'nuric neurorctinitis h 
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considered largely a toxic phenomenon usually of the terminal 
stage of the renal disease. 

Tu'o factors are recognized,* one toxic, the otlier the hj'pcr- 
tension, and it is probable tliat botli may be acting in tlic produc- 
tion of a hemorrhage. The degree of blood-pressure increase 
under w'hidi a vessel wall ruptures is determined, at least in part, 
by the severity of the degenerative process in tlie affected vessel. 
A healtliy vessel wall will successfully witlistand high pressure; 
a diseased one will rupture from even a moderate increase. 

On this board (Chart II) I have placed some of tlie data of 
a small group of our recent cases of ncpliritis. I have included 
the main fundus findings in order that you may compare tlicse 
findings ivitli the various other aspects of tlicse cases. You irill 
see, for example, tliat patients witli verj^ similar clinical findings 
have quite dissunilar retinal cliangcs; thus Case 9 in the cliart 
had many hemorrhages alone, while Case 6 had no exaidates or 
hemorrhages, and Case 1 1 had a typical albuminuric ncurorctinitis 
without hemorrhages. 

There has been much discussion concerning tlic relation of tlic 
retinal cliangcs to various phases of tlie nephritis, but witliout any 
very satisfactorj' results. Attempts' have been made to cor- 
relate tlie degree of e.\-udativc retinal cliangc witli tlic level of 
m'trogen retention, and tlie frequency of hemorrhages witli tlic 
degree of h 3 'pcrtcnsion. Our cases do not seem to support tlicsc 
contentions, but it should be noted tliat tlie acuteness of the 
nephritic process and, in consequence, of the nitrogen retention 
in the blood explain tlic absence of fundus changes in some of our 
patients witli tlic highest blood urea N. figures. For example, 
Case 3 in the cliart was apparently an acute nephritis of sliort 
duration, wliile in Cases 4 and 8 tlie histoiy suggests that tlic 
marked renal inadequaej^ had developed suddenly on top of a 
more clironic condition wliich prcidously may not have led to 
any nitrogen retention. In fact, Uicre seems to be little or no 
parallelism between tlie retinal changes and any single alteration 
in tlic urine, blood, or blood-pressure. 

• R. F. Afoore, Quart, Jour. Med., x, 29. 

• Morax and Weill, Ann. d’ocul., 19J0, cxliu. 35-1. 
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The influence of blood-pressure alone in instances of non- 
nephritic hj'pertcnsion and in arteriosclerosis is inter^ting. 
There seems to be a difference of opinion among ophthalmologic 
v.Titers as to the frequcnc>' of retinal hemorrhage in xmcomplicated 
arteriosclerotic, non-nephritic hj'pcrtension. I have here the 
records of our cases of this condition for the past year or two; 
in none of the 9 cases were retinal hemorrhages found, although 
the pressure was over 200 systolic in at least 4 of these cases, 
Adams,* howc\’cr, describes them as frequent. There is no 
question whatever as to the frequendj* of retinal hemorrhages in 
cases of cerebral hemorrhage or apoplexj'. As soon as I turn 
to the records of these cases frequent examples are found. 

Case n. Arteriosclerosis. Cerebral Hemorrhage. — C. AI. J. 
Male, sixty -three years of age. Admitted following an apoplec- 
tic stroke resulting in coma and hemiplegia. Blood-pressure: 
systolic 210, diastolic 100. Fundus ^ows arteries small in 
caliber, tortuous, and faintly streaked. Several small hemor- 
rlingcs throughout fundus. 

The retina and the basal ganglia are both supplied by end- 
arteries of the intcma.1 carotid and are subject to the same press- 
ure influence. Conditions wMch bring about retinal hemor- 
rhages in arteriosclerotic indmduals with hj-pertension are apt 
also to produce cerebral hemorrhages, and this has been shown 
statistically. Retinal hemorrhages in the arteriosclerotic are 
warnings of cerebral trouble, and the cerebral apoplex>’ in the 
m.'jority of cases follou-s the retinal hemorrhage within a period 
<if four yc.ars. 

In these cases also two factors arc at work: the degenerative 
process in the arterial wall and the heightened blood-pressure. 
There may. howc\‘cr. he no circulating toxin at work as there is in 
the nephritic cases. 

Before we turn to the next U-pc of case with retinal hemor- 
rh.Tgc let me discuss for a few minutes the question of other 
hc.morrhr.gc3 in Uic course of chronic nephritis, and their possible 
relation to the retinal hemorrhages. As you know, it Is not 
uncommon for llic nephritic, especially the seriously ill nephritic, 

' Br;:. Joar. Oahrh,, 19:0, iv, 297. 
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to have hemorrhages elsewhere than in the retina. Epistaxis and 
metrorrhagia are the best known examples, while less common 
sources of hemorrhage are the lungs and stomach. Hemorrhage 
into the ear is not uncommon and has been said to be the cause 
of the tirmitus and partial deafness which are common sj-mptoms 
in chrom'c nephritis. The retina and the brain have been 
mentioned. Conjunctival hemorrhages are not rare. Even gen- 
eralized petechial skin manifestations have been reported,* and 
to some of these cases the term "hemorrhagic diathesis due to 
nephritis” has been applied. 

The cases abstracted on the chart were selected because of the 
eye conditions, but they show the frequency of other hemorrhagic 
phenomena. Five had severe epistaxis; one had epistaxis, bleed- 
ing from the rectum, and multiple petechiae; one had spitting of 
blood, and another had a definite hemorrhage from the lung. 
Other recent nephritic cases not included in the chart would add 
to this list. For example, a girl of fourteen v/ho died in uremia 
had such marked bleeding from the nose, gums, and vagina that 
she had been considered a case of purpiua and the nephritic 
condition wholly overlooked. 

What relation do such hemorrhagic phenomena bear to 
hemorrhages in the retina? In most but not all instances ret- 
inal hemorrhages are present in the cases e.xhibiting the bleed- 
ing from other sources. It is hard to correlate the two, but it is 
likely that the same factors bring them about. I have touched on 
the ophthalmologist’s views concerning the causation of retinal 
hemorrhages in such cases. Let us now consider from a medical 
xde^^-point the question of the causation of the other hemorrhagic 
sjmptoms of nephritis. 

A priori the internist would e.\plain such hemorrhagic 
phenomena in the course of a chronic nephritis by a diagnosis of 
secondary purpura hmmorrhagica or of sjTnptomatic purpura 
resulting from the action of some to.xin due to the nephritis. 
Nephritis is put near the bead of the list of the various conditions 
which cause so-called symptomatic purpura. On the other hand, 
true purpura hrcmorrhagica may develop as a terminal event in 
* D. R;esm.in. Amer. Jour. Med. Sci., 1907, cxxxiv, 709. 
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chronic nephritis, probablj- as a result of toxic depression of the 
bone-marron-. Purpura hemorrhagica, however, reveals itself 
in a greatly lowered blood-platelet count, and this endence was 
not present in the only 2 cases in this series in which platelet 
counts were made. In one of these patients retinal hemor- 
rhages alone were present, while the other was the girl of fourteen 
with the severe bleeding from nose, gums, and vagina. Of 
course sj-mptomatic purpura maj' occur without any demon- 
strable change in the blood. In the absence of any explanation 
on the hematologic side we are brought back to the question of de- 
generated arterial v.-alls plus hj-pertension as the cause, not only 
of the retinal, but also of the other hemorrhages, seen in chronic 
nephritis. This may prove to be the final ansrver, for there is no 
demonstrable fault in the blood; the platelet count is not de- 
creased and the coagulation time is normal (Case 8). If the 
fault be found to lie in the small blood-vessels, it brings the 
hcmonhagc,s of the retina in chronic nephritis into closer cor- 
relation \rith the other hemorrhagic phenomena of that disease. 

Let me now present as a contrast, examples of another group 
of cases with retinal hemorrhages. 

Case in. Pernicious Anemia. — S. V., female, aged forty-sLx, 
admitted complaining of weakness, tinnitus, deafness, specks 
before her eyes, indigestion, tingling in her hands and feet, and 
mental confusion. Pliysical c.xamination reveals little other 
tlian an intense lemon-yellow pallor. Blood-pressure: systolic 
104. diastolic 60. 


Bloml count Hb. 20 per cent. R. B. C. 550.000. W.B.C.3S40. 

Dincrcnti.al: Polys. 63 per cent., 1%-mphocj’lcs 26 per cent., 
mononuclc.irs 6 per cent., transitionals 1 per cent., normoblasts 
and mc,':.'’.!ob!.a5ts and cliangcs in reds characteristic of anemia. 

I.yc-grouncls showc<l retinal hemorrhages, vessels small, 
disc? pale. Patient dial vritliout ever re.=T>onding to treatment. 
Autopsy slsowcd notlnng save tl-.c picture of severe cncmia. 

I his c.asc o! pernicious anemia exemplifies tliis group satis- 
metoriiy. Rctin.al hemorrhages arc common in'" pernicious 
r.ncmi.V- and may here again be part of a s>-mptomalic puqmra or 
• Scar cirnr. Tnw.. Amrr. Op!::;;. Soc.. If 70. 
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pvirpura htemorrhagica complicating the picture of a severe 
pernicious anemia. 

Case rV. Acute Aplastic Anemia. — G. T., male aged tliirty- 
sLx. Admitted complaining of loss of appetite and weakness. 
He dated lus trouble back to a severe attack of influenza sk or 
seven months pre^'ious. Since the influenza he had noticed 
progressive weakness and dyspnea. Four weeks before ad- 
mission oozing of blood from his gums commenced and more 
lately he had several nosebleeds. Physical examination : Marked 
pallor is ob^dous; numerous small red petechia; are present over 
the body, arms, legs, and eyehds; the edge of the liver and of the 
spleen can be palpated. The blood-pressure: systolic 134, 
diastolic 65. 

The eye-grounds show very anemic blood-vessels and diffuse 
retinal hemorrhage. 

Blood coimt: R. B. C. 1,020,000; Hb. 22 per cent. W. B. C. 
6500. Differential : Polys. 20 per cent., lymphocytes 80 per cent. 

No nucleated red cells, no polychromatophih'a. 

Patient died on the third day after admission. 

Although tlie total leukocyte count was not so low as is e.x- 
pected in aplastic anemia, and tlie platelet count was not ob- 
tained, )'et the otlier features of tlie case seem to justify a diag- 
nosis of acute aplastic anemia. In this instance there was not 
only a purpura haemorrhagica but also the picture of aplastic 
anemia testifjdng to tire failure of tlie bone-marrow to produce 
erythrocytes, granular leukocytes, or platelets in adequate 
numbers. 

Case V. Secondary Aplastic Anemia. — H. N. B., male, aged 
twenty-eight. Admission complaint: Generalized weakness. 

Eight months ago, after working for tliree montlis in a dye 
factory e-xposed to aniline dye, he developed weakness, dizziness, 
S 3 mcope, tirmitus, and loss of weight. 

Physical examination revealed a yellowish pallor; bleeding 
from the gums and tonsils; purpuric eruption on right arm and 
later on legs. Blood-pressure: sj-^stolic 100, diastolic 30. 

Ej'C-ground e.xamination rer’ealed an optic neuritis m*th 
obscuration of all tlie disc margins and many hemorrhages. 
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Blood count: R. B. C. 1,720,000; Hb. 23 per cent. W. B. C. 
3S00. 

DiScrcntial: Polys. 30 per cent, Ij-mphoci-tes 54 per cent., 
lirgc nononuclcars 12 per cent, transitionals 2 per cent, 
basophils 2 per cent There was no polychromatophilia and no 
nucleated reds were seen. 

The patient improved somewhat under transfusions and left 
the hospital. He died three months from the date of admission. 

In this instance the aplastic anemia with its associated purpura 
was sccondarv in tape and was due to the chemical poisoning to 
which he was c.\poscd in the dye-works. It is probable that the 
harmful substance was paranitrotoluol. Benzol, trinitrotoluene, 
and similar substances have been frequently reported as produc- 
ing this picture of bone-marrow failure. 

In this group of cases we are again at a loss for an explana- 
tion of the retinal hemorrhages. We do not know to what e.xtcnt 
xuscular degeneration plays a part nor how important the blood 
ckingcs arc. Wc can see at once, however, that hxpertension 
plays no part in the production of the hemorrhages of this group. 

In penudous anemia, but more espcdally in aplastic anemia, 
the blood-platelets arc decreased in number, and as a result 
so-called secondaiy purpura h.Tmorrhagica may occur. It is 
possible that the retinal hemorrhages arc part of this picture. 
However, in severe sccondaip anemia from intestinal paradtes, 
cardnoma or tuberculosis retinal hemorrhages are said also to 
occur, and if such cases were truly sccondarj' anemia it is prob- 
able that the platelets were not markedly decreased. It is 
difilcult to avoid the conclusion that in this group of anemic 
cases one must also assume \*ascular injuip by some unknown 
but “cndothcliolo.de ’ substance acting upon the lining of the 
smaller vessels. It h.as been shown that it is by injuring the cap- 
illarx’ endothelium tliat sn.ikc venoms and poisons, such as phos- 
phorus and formaldchyd. produce tlic hemorrhages which are so 
constant a feature of tlicir poi.'Ktnings. 

It i.- thought tliat .dmil.ar cndothcliotoxuis are produced bv 
certain bacteria, and it is not impossible that the hemorrhages in 
ancmi.a arc in part due to such a process. It is lilicly, hoivever, 
that the altered l.ikxvd favors hemorrhage directly. 
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In scur\y and puqDura retinal liemorrhagcs are said to be 
common, and it is even claimed that the}' occur in hemophilia. 
Tliis latter statement seems very improbable as applied to un- 
complicated hemophilia; it is much more likely that tlic hemo- 
pliiliac only develops retinal hemorrhages as a result of some 
complication. Severe anemia is a frequent result in hemophilia 
of the long-continued oozing -which so often follows some sb'ght 
trauma. The development of retinal hemorrhages at sucli times 
should be blamed on the anemia ratlier tlian directly on the 
hemophilia. 

In tlie causation of retinal hemorrhages in general several 
points seem to stand out quite clearly. It would seem tliat in 
almost every case tlicre were at least two factors at work. For 
c-xample, in nephritis the degeneration of the vascular wall doe.s 
not lead to hemorrhage unless Ii}'pertension is also present, and 
tlie same is true in arteriosclerosis. Similarly, in anemia tlie 
altered blood by itself probably does not lead to hemorrhage 
unless the vessel wall has undergone degenerative changes. 

It is, of course, possible that occasionally one factor may be 
acting intensely enough to bring about hemorrhages. TJius it is 
possible that snake venom and some chemical poisons may pro- 
duce sufficient capillar}' injury to lead directly to Jiemorrhagc. 
Possibly there may be sufficient alteration in the blood in certain 
conditions, especially, perhaps, idiopathic purpura hnemorrhagica, 
to permit this factor acting alone to produce hemorrhages. I 
have tried to express tlais idea crudely in this diagram (Chart III) : 

CHART III. CAUSATIVE FACTORS IN RETINAL HEMORRHAGE 

Factor I. Factor II. 

Changes in vessel wall: 

A. Sclerotic in aged, atlicronia — -F Hypertension. 

B. Degenerative, 

as in nephritis, 

anemia, etc -F Hypertension or altered 

C. Degenerative, as in blood, or both. 

acute infections, etc -F Altered blood. 

FACTORS I’OSSIBLY ACTI.VG ALO.VI; 

A. Intense \'ascular degeneration, as in poisoning with snake venom, etc. 

B. Severe alterations in blood, as in idiopatliic purpura himorriiagicn. ' 
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T1 wc no^v turn back to the list of conditions in which retinal 
hemorrhages occur wc vdll fmd that, mth the exception of those 
clue to drculator>-, traumatic, or local conditions, most of the 
other heterogeneous causes can be interpreted in the terms I 
have suggested to you. Ulcerating endocarditis probably acts 
bv embolism, as may some of the otlicr infections also. Poly- 
cythemia belongs under the heading of thrombosis or of h\-per- 
cmia. Many of the otliers may find their e.xplanation in an 
.-issodatcd anemia. 

It is useless for us to tiy to redassify this list of causes, but 
it is valuable for us to realize that, while there is a multiplidtj' of 
separate conditions in which retinal hemorrhages occur, there are 
certain fundamental influences at work in hemorrhages of the 
retina Just as there are in hemorrhages elsewhere in the bod}'. 

There is still much v.-e have not learned about this subject, 
and when wc speak knou'ingly of purpura haemorrhagica, dimin- 
ished platelets and cndothclioto.xins, we must admit that these 
arc little more tlian names, and that there is much more for us to 
discover. 

-Apparently the retinal vessels are, so to speak, a “locus 
minoris resistentia;” in tlic matter of hemorrhages from whatever 
general cause, and it is in this that lies tlic great value of the earl}' 
discover}' oi retinal hemorrhages to the dinidan. But this 
discover}' v.'ill be of little value unless one is able to distingubh 
between tliosc hemorrhages due to a local cause, those part of a 
tnic retinitis, and those isolated forms due to some systemic 
condition. 

If, ho',vcvcr, the t}pc of hemorrhage can be identified and the 
correct ctiolog}' searched out of the many possibilities, then the 
pln s’.dan will have gained information w'hich in m.'my instances 
'.'.'i!! be of great value in both diagnosis and prognosis. 
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OBSERVATIONS ON NEPHRITIS 

There arc certain findings in diseases of the kidneys which 
arc not only extremely interesting, but often of great value in 
diagnosis and prognosis. I want to present to you today some 
observations that had been made upon 4 nephritic patients and 
which arc ratlicr interesting from several standpoints. I will 
not take the histories up in detail, but rather will give you a 
brief outline of each case and at tire same time discuss with you 
the interesting obscrs’ations that were made on these patients. 

CASE 1 

The first patient, A. E., was sent to the hospital on account 
of, what appeared to be, an acute infection of the gall-bladder. 
Her past historj- was negative c.xccpt for sj’philis and intensive 
arsphcnaminc treatment several years ago. The report of the 
routine preliminary urine examination from the laboratorj’ 
showctl a cloud of albumin and many granular casts. On the 
b.isis of this finding tlic phthalein estimation was made, which 
was less than 5 per cent, in amount in the two specimens. After 
being in the hospital a few daj's the Icukocj-tc count fell, tem- 
perature came down, and all signs of an acute infection disap- 
peared. However, the urinary findings were stiU indicative of a 
Tcn.al disease. About tliis lime I saw the patient for the first 
lime, .and in looking over her chart found that every spedmen 
of urine Uiat had been sent over to the laborator)’ h.a'd a spedfic 
gr.rdty of between 1010 to 1012. At tb's time the patient, ex- 
cept for obstinate nausea and vomiting, was apparently in vciv 

uss 
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good condition subjectively and was extremel)’- impatient be- 
cause of being kept in bed. The urine varied from traces to 
]iea\^" clouds of albumin and contained erj^tlnocytes and casts. 
Now tlie interesting thing is that about this time we attempted 
to give tlie patient a IMosenthal test meal. The patient, how- 
ever, on account of vomiting Avas unable to retain the food. How- 
ever, we collected tlie urine at two-hour intervals during tlie day 
and tliree tunes during the night. The acconipanjing table 
shows the complete li.xation of tlie specific graxaty in spite of tlie 
variation in the amount of urine that was e.xcreted at the various 
inten'als: 


Amount in twenty-four hours. Specific gravity. 

10 a.m., 40c.C 1012 

12 N., 26 " 1010 

2 r. M., 74 “ 1010 

4r. M., 7S •' 1010 

6 p.m., 64 “ 1010 

8 p. m., 125 " 1010 

12 M., 80 " 1010 

3 a.m., 74 “ 1010 

8 a. m., 28 " 1010 


Discussion. — Tlie patient showed verj' little change during 
tlie ne.xt week until a few days before dcatli, when the urinary 
output became practically nil. She became unconsdous shortly 
before death. Now this patient at no time appeared sick; The 
only outstanding sjTnptom tliat she presented and for Avhich she 
might have consulted a physician was tlie persistent nausea and 
vomiting. Blood-pressure was low, she had no edema, she was 
passing a fair amount of urine up to two or tlirec days before 
her death, she did not appear to be sick, she was comfortable 
in bed, her blood urea nitrogen was 81.84 mg. per 100 c.c., her 
urine showed the changes of acute nephritis, her phlhalcin was 
practicall}’’ not eliminated in two hours, and there ivas a com- 
plete fixation of spedfic gravity. In other words, we have the 
picture of a person lA-ith an e.xaccrbation of probably a chronic 
nephritis which became subacute under the influence of an infec- 
tion. The infection subsided, leaving behind a renal inflam- 
mation. The acuteness of this could not be appreciated except 
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by the functional tests v.-hich vrere absolutely classic in tj-pe. 
We were enabled to give a bad prognosis on these findings. As 
to the fbiation of spedfic gradty I have come to beh'eve that this 
indicates more nearly the severity of the disease than any of the 
other tests of functional ability of the kidney. 

The pathogenesis of die condition affords an opportunit}’ for 
some interesting conjectures. The patient had had lues ivith 
active arsphenamine treatment. Before and after each injec- 
tion routine urine c.vaminations had been made, all of which 
v.'cre negative. The occurrence of an acute nephritis without 
jircdous renal disease, witli merely the acute gall-bladder infec- 
tion as tlic immediate ctiologic factor, is, of course, possible but 
rather unlikely. Much more probable is it that the kidney was 
the scat of degenerative sj'philitic changes or else as a result of 
the repeated injections of the arsenic preparation of a chronic 
inflammatora' condition had been brought about which lighted 
up when an acute infection made its appearance somewhere in 
the sy.itcm, the gall-bladder being the responsible agent in this 
case. Arsenic has a distinct toxic effect on the kidney; perhaps 
the arsphcn.amine preparation of this drug docs do more harm 
to tlic kidney than wc realize at present, and the future will show 
us many patients with kidnc3-s prcmaturelj' broken down who 
h.avc in the past undergone active antisyphilitic treatmenL 

CASE U 

This is anoUicr case of acute nephritis coming on after an 
acute infection. This small bo\-, age seven, about Uic first week 
of Januarj' developed mc.aslcs. Following measles he liad a 
middle-c.ar infection resulting in mastoid involvement. About 
the middle of Februarv- he started to pass urine whicli the 
parents saj' w.is the color of port wine and in ratlier small quan- 
utitv;. week after this time iic was operated upon for an acute 
mastoid, and a fev day.s later I was cillctl in to sec him for ti\c 
ftnt time. He had a urine which contained a large number of 
red blixxi-cclLs and rvhidi conUnued so up undl tlic middle of 
April. During this time frequent urine examination showed 
much tlic fame tiling: trc-mcndous quantity of red cells, albu- 
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min, occasional casts, and a specific gravity wliicli varied from 
1010 to 1025. From a mixed twenty-four-hour specimen tlior- 
oughly agitated and then centrifuged on a large high-speed 
electric centrifuge in a tube about 15 cm. high there would be a 
sediment of from 4 to 5 cm. deep of red blood-cells. This excessive 
amount of red cells and loss continued for the number of weeks 
mentioned above and tlien ceased abruptly. The cliild had no 
other sjanptoms worth mentioning. He had but slight anemia, 
nor was his blood-pressure elevated, nor was tlic quantity of his 
urine decreased. Since that time the boy has been apparently 
well. Repeated examinations of the urine have disclosed notliing. 

Discussion. — I bring in tliis case to illustrate to you, as in 
the first place, how it is possible to develop an acute nephritis 
when tliere is infection witliin tlie body. This patient had 
measles, sLx weeks later he developed a middle-ear condition 
which was apparently responsible for tlie nephritis. I liave sev- 
eral times seen acute nephritis develop in tlie course of acute 
tonsillitis and once during the course of a quinsy. Tins fact is 
to be borne in mind, to be watched for, and to be guarded against 
in the treatment of these acute conditions. 

In the second place, I want to call attention to tlie tremendous 
amount of blood lost as a result of the acute hemorrhagic neph- 
ritis, with but little systemic effect. The lowest hemoglobin 
estimation was 68 and the red cells 3,890,000 per cm. The ac- 
tively functioning bone-marrow of a small child must have very 
rapidly compensated for the blood lost. 

CASE m 

The tliird case which I udsh to show you is not entirely a 
case of nephritis, but rather, I should say, a case of functional 
disorder of the kidney secondary to prostatic obstruction. TJiis 
patient when first seen complained of difficulty in micturition 
and incontinence. When he was examined the prostate was 
palpated as a small hard body; his bladder was found to be 
enormously distended and he staled tliat he had this trouble 
apparentl}' for some weeks. Shortly after this he was catherized 
and 1 700 c.c. of urine were drawn. The catheter was left in until 
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the follov.-ing morning, when the patient pulled it out because 
he stated it made liim uncomfortable. During the period of 
fourteen hours that tlie catheter was in the bladder there was 
excreted 61 ,000 c.c. of urine, which is, as you know, a perfectly 
enormous amount. A functional test of his kidneys showed a 
marked disturbance of renal function which was due, I beh’eve, 
entirely to back pressure from the enormously distended bladder 
preventing the proper functioning of the kidneys. It vrould have 
been verj' interesting to have estimated h3s phthalein output- 
during the period when he was passing such large quantities of 
urine. Unfortunately, it was not done. The most interesting 
feature of this case is the prompt return of tlic kidneys to their 
proper functioning when the back prrasure was relieved, and 
second, the c.\trcmely large quantity of urine which was secreted 
in a vcty few hours. This patient had no edema which we could 
demonstrate, and yet within Iris tissues there was retained fluids 
which were more than 7 quarts in quantity and which gave us 
no external exndencc of their accumulation. In other v.-ords, 
it seems fair to assume that while wc commonly look upon slight 
edema as the retention of but a small amount of fluid, in all 
probability there is the retention of a veiy large amount of fluid 
before it manifests itself by the sxTnptom wc know as subcuta- 
neous edema. 

In thus case the urinatv' findings have shown a tendencj' 
toward fi.xation of specific graxdty. The specific graxdty has 
varied from 1006 to 1010; albumin h.is changed from a faint 
trace to negative. The phtlialcin lest showed as follows: first 
.■"pcamcn. 470 c.c, phtlialein less than 5 per cent.; second speci- 
men, 240 C.C., less llian 5 per cent.; blood urea nitrogen has 
varierl on repeated cx.aminations from 23 to 32 mg. per 100 c.c. 
of b!oo<i; blDod-prcssurc 140-S0. 

This patient was un.able to retain his caUictcr on account of 
tlic discomfort it caiiscfl and whidi was probably due to median 
b.ar involvement. Shortly after this cystostomy was performcrl 
an<I the bladder jx:nnancnliy drained. When the patient's 
ph.thalcin elimination is increased and tlic associated cystitis has 
clrarcil up the surgeons will perform a prosLatectomy.' 
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CASE IV 

The next case (W. F., age tw^enty-six) represents a ver}^ 
rapid development of nephritis and shows some of the com- 
ph'cations which may occur in the course of this disease. Tliis 
young man was admitted to the hospital on August 8th with 
edema of the lungs. This complication cleared up very promptly 
and • the patient was discharged from the hospital in about a 
week, entirely upon his own request,' because he felt so well. 
At that time his phthalein elimination was 19 per cent, in two 
hours; his urine showed clouds of albumin, hyaline, and granular 
casts. He was readmitted again on September 27th with exactly 
the same symptom — pulmonary edema. This time we were 
able to study him a little more carefully and secured tlie fol- 
lowing data: urinary excretion varied in amount in twenty-four- 
hour periods; spedfic gravity always varied. There was a slight 
doud of albumin, many casts. Phthalein elimination was 30 
per cent. Blood urea nitrogen varied from 18 to 21 mg. per 
100 c.c. and Mosenthal test showed no fixation of spedfic gradty 
and but slight retention of chlorids. His carbon dioxid and 
alveolar air was 25 per cent, and showed a sh'ght tendency toward 
addosis. In addition to the changes in his kidney findings we 
also noted that he had a well-marked anemia, very much en- 
larged heart, although evidences of chronic nephritis were 
negative. Eye-grounds were negative. His blood-pressure 
showed some extremely interesting findings. WTien I first took 
it I found systolic pressure 195 — with a disappearance of sound 
in the brachial artery at 185. This seemed impossible, and I 
thought it was due to some error in my' technic. The next day 
when I took the pressure it was 185, with pulse pressure of only 
about 10. The folIo^\'ing day it was 190-155. The ne.xt day it 
w'as the same and gradually fell to 165-130. Subsequent ex- 
aminations were about the same. If tliis represented true pulse 
pressure, taken on the first two examinations, it was undoubtedly 
tlie highest I have ever seen. I did not record it, because I 
thought it was due to some error. The person was again dis- 
charged from the hospital at his own request about a month 
jater. 
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The patient vras readmitted again in a few days vdtb. the 
signs of edema of the lungs and cardiac decompensation. Lab- 
oratory examinations were much the same as on prexdous ad- 
mission except for the phthalein excretion, which dropped to 
less than 5 per cent. Blood urea nitrogen had also diminished. 
The patient did verx’ well for about two weeks, then he developed, 
without apparent cause, an extremely severe, sharp pain in his 
right leg. The pain was parox\-smal and extremely severe, 
necessitating frequent resort to opiates. The leg was cold and 
there was an absence of the arterial pulsation for two days and 
a line of demarcation of the lower third of the leg. It was found 
necessary to amputate above the knee on account of the begin- 
ning gangrene. The patient survived the operation about ten 
da>*s, when he died as a result of bis cardiovascular renal con- 
dition. .At autopsy there was found; markedh* arteriosclerotic 
ludneys and a mural cardiac clot, an embolus from which had 
lodged at the bifurcation of the abdominal aorta, completely 
obstructing the right iliac and femoral arteries, and incompletely 
obstructing the left iliac. 

Discussion. — ^Tlris patient apparently had a symptom which 
is relatively frequent in the course of nephritis, namely, acute 
pulmonary edema. Tlicrc arc various theories as to the patho- 
gene-ts of tiiis condition. The most likely seems, in brief, to be 
as follows: Ihc edema which occurs in a nephritic condition is 
due in part to the retention of s.alt as a result of the inability of 
tlic kidneys to excrete it, and partly on account of tlic changes 
in the circulation in the pulmonary vessels produced by the 
secondary cardi.ac complications which occur in the course of 
ncphrili.s. .Acute pulmonary edema is often an extremely severe 
and d.angcrous complication, and as in this patient produce 
sjTnptoms of marked shortness of breath, spitting of frothy 
fluid, etc. I he pulmonary edema is not, hov.'cvcr. always of this 
revere degme. but. on the contrary, there arc slight degrees which 
produce very few s\-mptoms; at times noUiing except a few phys- 
ical rinns. 

Ihc c.au'c of the thrombosis of the fcm0r.1l artery and 
thrombus extending up the arlcrc into the iliac and ihe'aorta,. 
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CASE I 


H. C. Age tliirty years. 

Chief Complaint. — Was brought in in a stale of coma, un- 
able to talk, unable to help himscK in any way. 

iPresent Illness. — ^Patient lias been in tliis condition for sev- 
eral days. People for whom he works state tliat for tlic past 
week tlie patient has been acting queerly. 

He seemed verj’’ disheartened and morose. It was impossible 
to obtain a histor}’^ tliat was at all satisfactory in regard to his 
former habits. 

IWien patient was admitted tlie stomach was washed out; no 
evidence of alcohol. 

Past Medical History. — Patient has liistorj^ of syphilis and 
his former doctor said that he had been treating the patient in- 
tensively for tlie last few montlis. The treatment consisted of 
potassium iodid and mercurial inunctions. Has received one 
dose of nco-arsphenamine, 0.9 gm. 

Social History. — Has not used a great deal of alcohol, ac- 
cording to tlie histor}'' given by liis udfe. Occupation, worked 
as a driver for the Newton Coal Co. for a number of years. 

Family History. — ^hlarried. No diildrcn. 

Physical E.vamination. — Patient in comatose condition, un- 
able to talk. Not conscious of surroundings. Impossible to at- 
tract liis attention in any way. 

Skull . — Scalp clean, devoid of scars. Eyes react to light; 
pupils equal and regular. Ears and nose normal, hfouth: 
breatli exccedingl}' fetid; no ulcerations; tcetli in fair condition. 
Gums: marked p 3 'orrhca; tongue tliick, white coating. 

Neck . — No thyroid enlargement. Anterior and posterior 
glands palpable. 

Thorax. — S}'mmctric e.vpansion; both sides equal. 

Heart . — Apex impulse in fifUi interspace, slightly outside 
midcladcular line. Slight impuritj' of aortic v.alvc sounds. 

Lungs . — Percussion note normal; auscultation, a few coarse 
rfiles at bases of botli lungs. 

Abdomen . — No masses or areas of tenderness felt. 
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/.:rcr.--Edgc palpable 1 cm. below costal margin. Gall- 
bladder, spleen, and kidneys are not palpable. 

Exlran Arms and legs flail-like. Reflexes ver>^ sluggish. 
Kcmig’s sign negative. 

About 10 C.C. oi spinal fluid removed. No excess pressure. ■ 
Spinal fluid only slightly cloudy. 

9/11: Patient’s stomach washed out. Large amount oi 
greenish, ioul-smelling material .evacuated. Patient incon- 
tinent— urine and feces. 

9/13: Patient seems to be mote conscious oi surrounding; 
v,-ill talk to colored orderly, but refuses to say anything to doctors 
and nurses. 

9/15; Patient seems more willing to talk, and has been tak-, 
ing nourishment better. 

9/16; Patient converses fairly well, but seems stubborn, and 
refuses to co-operate wth nurses’ orders. 

9/17; Patient became wildly delirious and unmanageable, 
and it was ncccssarj* to send him to Bloddey. 

Laboratory Examinations. — 9/9; Urine, specific gravity 
10.12, add, cloud albumin, no sugar; few hyaline casts; amor, 
urates; cpi. W. B. C. -b-b; mucus. 

9/11; 1024; neutral; faint traces of albumin; no sugar; 
mucus; few W. B. C. Occ. epi. and hyaline casts. 

9/13; Spcdfic g^a^itv 1020; add; no albumin; no casts; very 
few W. B. C. 

Blood Examinadon. — 9/10: Blood urea N. 2S.S mg. per 100 
c.c. Was.'crroann negative. 

Spin.il Fluid. — 9/10; Amount 10 c.c., appearance very slightly 
cloudy, color c!c.ar. P.andy -b; Noguchi positive; sugar 0. Cells 
per 1 c.mm.. 26. Polys., 10 per cent. Ljanph., 90 per cent. 
Lndoth., S. R. B. C.; Many. Smear — no organisms. Cul- 
tures no growllr. M'asscrmann -b-b-b-b willr 0.1 c.c. 

Tempemture, Pulse, and Respiration. — In the first twenty- 
femr hours tlic Icmpcralurc reached 101° F., pulse 110, and res- 
piraiinns 40. W itiiin the nc.xl twenty-four hours Uie tempera- 
ture and pulse-rate had become normal or subnormal, where 
they remained the following forty-eight hours that the patient 
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was in the hospital. The respirations during this latter period 
were sh'ghtly accelerated. 

CASE n 

D. C. C. Age thirty-five j^ears. (Patient is comatose. 
History obtained from friend.) 

Chief Complaint. — Sleeping for past few days and cries out 
in sleep. 

Present Illness. — For past three months patient has not been 
well. General condition was declining. Chief trouble was with 
his stomach; imable to eat but little. He has had manj’’ copious 
night-sweats. Strength has been failing and considerable weight 
has been lost. Has had some slight cough and has spit up blood 
at different times. Last Monday (Oct. IS, 1920) he began to 
stay in bed; had ^^olent headaches and was very restless and 
irritable. Condition progressed. He would he in a stupor, 
occasionally uttering a cry or groan. In this condition he was 
received in the hospital. 

Physical Examination. — ^Blood-pressure 135-96. Thirty-five 
years of age. He is stuporous and does not seem to understand 
anything. He hes on his back with chin up in the air. The least 
bit of handling calls forth groans. 

Eyes . — ^Lids opened with difficulty. Considerable discharge 
from them. Pupils were small, equal, regular, and reacted to 
light. Ears, nose, and throat seemed normal. 

No evident paralysis or twitching of any particular group of 
fadal muscles. 

Neck showed no pulsations or adenopathj'. Neck was rigid 
and body could be lifted by neck. 

Thorax . — Rather flat and long. E.\pansion was fair and 
equal. Posteriorly, lungs were normal as to percussion note and 
breath soimds. Over right middle lobe anteriorly moist rales 
were heard. In left midaxillaiy^ line a pleural friction-rib was 
present. 

Heart . — Upper border in second interspace, right border at 
right sternal margin and left border 2 cm. outside m'pple fine. 
Heart sounds were regular, of fair quality, and no murmurs. 

Ps was slightly louder than A:. 
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/I Rather flat. No \-isible peristalsis or tumors. 

No palpable masses. No areas of tenderness or rigidity. 

Extrar.iiics. — ^Upper: Refle.xes present, equal, but not e.'cag- 
gerated. Lower: Patellar refle.tcs present, equal, and about 
normal. No Babinslri. Kemig’s sign present. 

10/23: Patient’s condition is unimproved. It is necessarj* 
to use restraining strap. Respiration is irregular and more of 
Cheyne-Slohes’ tj-pe. Lumbar puncture was done: spinal flmd 
was clear, but under pressure. Catheterized this morning and 
10 ounces were obtained. 

10/24: Patient is not impro\'ing. Respiration is labored and 
of Biot tj^JC. Rigidity of neck is increased. Patient malres 
much fuss when moved; cries out as if it hurt to be moved. 

Advanced information on the cerebrospinal fluid would in- 
dicate a meningitis. 

10/25: Patient is still losing ground. Last m'ght heart was . 
verj- arhythmic, but has calmed down under use of digipuratum. 
Biot’s breathing persisting. Able to take but little nourishment. 
Colloidal gold curre suggestive of tuberculous meningitis. Blood 
and spinal fluid Wassermann strongly positive. 

10/26; Called at 7.15 this morning, and told that patient’s 
respirations were 12 per minute, while pulse was practically im- 
perceptible. Stimulation failed and he died 7.30 a. ii. Autopsy 
was performed. 

Di.'sgnosis; Sj'phililic meningitis. 

Laboratory Examinations. — 10/22: Urir.c, 1052 specific grav- 
ity. Reaction acid; scd. sli. floe., albumin cloudy, no sugar; 
mic. few W. B. C. Many hyaline casts. 

10/23: Blood, R. B. C. 14,350; hemoglobin 82 per cent. 
Poh-s., SS per cent. L. Ijmpbocytcs, 2 per cent S. lympho- 
c\lcs, 4 per cenL L. monoculears, 3 per cent. Transitionals, 3 
per cent- 

Blood Urea N. 32.55 mg. per 100 c.c. 

Spinal Fluid.—Fchling’s rc<iuccd; Noguchi buty-ric add rc- 
nclion. iKin'u've; Tandy, po.u'livc. Culture, negative. Wasser- 
mann 0.1 c.c. *r-r-f-r. Cdl {o:n:S, 120 per c.mm.; pohmor- 
pl'.onudtars. 12 per cent.; h-mphocytes, ?S per cent. 
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Temperature, Pulse, and Respiration. — ^Temperature on ad- 
mission was 100.8° F. Averaged around 101° F. imtil shortly be-' 
fore death, when it rose to 104° F. The pulse was persistently 
slower than the height of the fever would lead one to c-xpect, 
imtil twenty-four hours before death, when it first reached a rate 
of over 100. The respirations became markedly increased only 
the day before death. 


DISCUSSION 

In Case I we have a patient who was brought in in a coma- 
tose state. This coma varied from a mild stupor to a dead in- 
sensibility, but was not persistent. At times the patient would 
talk clearly and lucidly, and then again he would become ma- 
niacal and udld. His condition at first was suggestive of menin- 
gitis, but there were several findings which negatived that diag- 
nosis. He had no ej^e symptoms, no rigidity, and no Kcrm'g’s 
sign. "When lumbar puncture was performed only a small quan- 
tity of spinal fluid was removed, not under pressure, and ap- 
parently not turbid. The laboratorj’- e.\’aminations which were 
completed some hours later were also very helpful in denying the 
diagnosis of meningitis meningococcic in origin. The peripheral 
leukocytes were about normal. The spinal fluid showed quite 
definite eridence of sj'phih’s; that is to say, a marked increase in 
the Ijmiphocytes, in the differential count of the cells, a rather 
shght increase in the total number of cells per cubic millimeter, 
and, of course, in the veiy strongly positive Noguclii and Wasser- 
mann. Uremia was definitely e.\’cluded by the absence of more 
than a slight increase in blood urea nitrogen. This patient, 
then, had the signs and sjTnptoms of an acute cerebrospinal 
disorder. Paresis might have been thought of on account of his 
historj’’, ha\dng had sjphilis, but probably would have been c.\'- 
cluded because the patient had been mentally clear a week be- 
fore he entered the hospital. Without laboratorj^ aid tlie diag- 
nosis could have been made, but not so absolutely and defimtely 
as it was when the findings for the various tests were completed. 

Case II is another case wlu’ch came in with sudden onset of 
severe headaches, restlessness, and irritability. The patient had 
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extreme rigidity of neck. Kemig’s sign, and in everj- vray ivas 
suggestive of cerebrospinal meningitis. The spinal puncture 
showed fluid under considerable tension, which upon laboratory 
examination gave very positive exidence of sx^philis. The col- 
loidal gold test had a tendency to curx*e toward the figures of. 
tuberculous meningitis. In tHs case, again, the laboratory ex- 
aminations were of immense xvilue. Without them I think it 
would have been impossible to determine the tx-pc of meningitis 
that x\-as present. There was a discrepancy, however, between 
this case and the first in the blood e.xamination, as the total 
number of Icukocx'tcs xx-ere here increased. There xx-as a marked 
polxmorphonuclcar inaease as well. At autopsy, as reported 
by Dr. Eiman, the meninges shoxx-ed the changes of cerebrospinal 
lues; the meninges, notably of the cerebrum, shoxx-ed a conges- 
tion xx-ith apparently little else, and there xvas a beautiful sx-ph- 
ilitic aortitis. But it xvas especially interesting to find in the 
gastro-inlestin.al tract: first, carcinoma of the intestines which 
xvas not yet suQidcntly far adx-anced to produce obstruction, 
but xvhich probably accounted for the loss of xveight and strength 
that tlic patient had complained of for some x\-ceks before ad- 
mission to the hospital. He also had a rupture of an acute ulcer 
at the cardiac end of the stomach which xx-as probably due to a 
thrombosis of a small x-cssel at this end of tlic stomach and 
subsequent necrosis. Tlic rupture of this ulcer xvas undoubtedly 
of only a few hours’ duration. 

'I he next 2 c.-u=cs illustrate the association of gastric sx-mptoms 
xvith cerebrospinal sx-philis. 


CASE ra 

]\. Cl. .Age fifty-four years. 

Chief Complaint.~"I>r.in in the belly.” 

Past Medical History. — For pa«i three to four months has 
been hr.x-ing pain in upper left quadrant of abdomen. Pain 
comes regularly .after even- meal and lasts about an liour. .\ny 
hind of fiv.yl pives tliis pain. P.ain v.-ill sometimes radiate to left 
sop-ala. Much gastava< crucLatioit-. Xo nausea .associ.ated. 
No .appetite for pa-t xxecks. Has to take pills to keep boxvels 
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open. Has lost 42 pounds in weight. Bail}’- becoming weaker 
and weaker. 

No pain, frequency, or urgency on urination. No urethral 
discharge. No nocturia, no poljmria. 

Not subject to hard colds. No cough or bloody expectora- 
tion. No pains in chest. Had many nosebleeds at beginning of 
present illness. 

No palpitation or precordial pain. Not dyspneic. Ankles 
not swollen. Not subject to vertigo. No trouble in walking at 
m'ght. No shooting pains in legs. 

Past Medical History. — ^Tj’phoid fever in 1900. Had chanac 
in 1902; treated, and doctor said it was cured. Denies gonor- 
rhea. 

Social History. — Teamster. Meals and sleeping quarters 
very irregular. General hygiene has been poor. Coffee in 
moderation. No alcohol. Tobacco. 

Family History. — Wife li\nng and well. Six children li\’ing 
and well. One child has stomach trouble.’ Wife had one mis- 
carriage, next to last baby. Mother living and well. 

Physical Examination. — Adult male, well developed, about 
fifty years of age. 

Scalp: Partially bald. 

Eyes: Pupils contracted, regular, and react very sluggishly 
to light, but normally to accommodation. 

Mouth: Teeth in good shape. Throat not congested. Pos- 
terior occipital glands vaguely palpable. 

Chest: Expansion good and equal. Tactile and vocal frem- 
itus equal. Percussion note resonant and voice and breath 
sounds normal. 

Heart: Upper border at upper edge of third rib. Right 
border 1 cm. to right of midstemal line and left border 11 cm. 
to left. Apex-beat neither palpable nor visible. Ape.x sounds 
are faint, but regular. Aortic second louder than pulmonic 
second. No murmurs heard. 

Ahdomcn: Full, somewhat flat. Flanks bulge. No risible 
masses or peristalsis. No wave transmission on percussion. 
Flanks are tjmpanitic. 
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Liver dulness attends from fifth rib to 1 cm. below the costal 
margin. Spleen not palpable. Inguinal glands palpable. 

ExtTcmilics: Upper: Radial pulses equal and fairly easily 
compressed. Epitrochlcars not palpable. Lower; Reflexes at 
patella equal and prompt. Babinski negative. Blood-pressure, 
1 . 54 — / 8 . 

Tentative Diagnosis.— ^Mah'gnancj- of upper right abdomen. 
Bhod: Leukocy-tes 6630. Hemoglobin, S5 per cent. Dif- 
ferential count: Polys., 66 per cent. L. lymphocytes, 2 per 
cent. S. lymphocytes, 28 per cent. L. mononuclears, 2 per 
cent. Transitionals, 2 per cent. 

Urea nitrogen 17.6 mg. per 100 c.c. 

Wassermann, -b-k-f-J-. 

Stomach . — ^Fractional cur\'e, essentially normal. Rociil- 
^mo^rcins: Cow-hom shape, lower border about 1 cm. below the 
umbilicus. No retention, no filling defect. Cap, antrum, and 
pyloriLs appear to be normal. 

10/3: Subsequent History. — ^Patient has been on active 
antilucUc treatment plus correction of dietetic faults since ad- 
mission to the hospital. liis gastric complaints have almost 
cndrely gone, he has gained weight, and his general condition is 
markedly improved. 

10/4: Discliargcd improved. Directions given as to anti- 
spccific treatment. 

CASE IV 

G. R. .Age fifty years. 

Chief Complaint, — “Pain and gnawing in chest.” 

Present Illness. — L.ast winter (1919-20) was treated for 
gastritis. Dieted for wcclis and condition apparently cleared up. 
Symptoms reappeared in May, 1920. Onset was Aaractcrizcd 
by .a burning, gnaving pain in the epigastrium. Pain would 
come before or after mc.ib; usu.iHy an hour after eating, lasting 
as long .as a clay at .a time. Would wake up at night witli pain 
prc:-ent. P.ain would m.akc him vomit at times. Pain would 
radi.atc to prccorclium. No g.a5Cous crucLations. .^nv article of 
diet v.ould provoke tliesc p.ains. Bowels tend to be constipated, 
Lo-^t .ab.'.ut 17 p -.unds in weight. Strc.ngtlj has decre.ased greatly. 
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No pain, frequency, or discharge on micturition. No pol}'uria 
or nocturia. No precordial pain except the referred gastric pain. 
No palpitation. No swelling of ankles. No dyspnea. No 
\'ertigo. Not subject to severe colds or severe sore tliroats. No 
cough or bloody expectoration. Many years ago had night- 
sweats. 

Past Medical History. — ^Described condition of what was 
likely rheumatism at age of ten. Not very iU vath it. Denies 
gonorrhea and lues. Vague history of antispecific treatment a 
few years ago. 

Social History. — Laborer. Indoor work. Irregular as to 
meals. Coffee and tea in moderation. No alcohol. Does not 
smoke. 

Family History. — ^Father and mother died of old age. Wife 
living and well, no knowledge of any nu'searriages. Four chil- 
dren living and well. No history of stomach trouble in family. 

Physical Examination. — ^Blood-pressure 108-76. Adult male 
negro of about fifty years. He is fairly well developed, but at 
present seems quite weak. 

Eyes: Pupils regular, but right one is 1-1.5 mm. larger than 
left. Right reacts to light but very^ slightly, if at all. Left 
pupil reacts very slightly^ and sluggishly. Sluggish, but yet 
positive refle.x of accommodation and convergence. 

Mottlh: Teeth, many missing. Tongue protrudes in straight 
line with coarse tremor. 

Throat: Normal. 

E!cck: Right posterior ocdpital glandular enlargement. No 
pulsations. No thjToid enlargement. 

Chest: Expansion good and equal except that left apex an- 
teriorly lags behind. Percussion note and breath sounds normal 
throughout. Tactile fremitus normal. 

Heart: Upper border second interspace. Right border 2.S 
cm. to right of midlinc and left border 13 cm. to left. .Apex- 
beat not n'sibJe, but palpable at upper border of sLxtli rib 2 cm. 
outside of nipple line. Heart sounds are regular, no murmurs 
and of fair quality. Aortic second louder than pulmonic second. 

Abdomen: Abdomen is flat. No dsiblc peristalsis. No 



CEREBROSPINAL SiTHILTS— UNUSUAL MANTFESTATIOXS II2X 


\'isib]e or palpable masses. Slight rigidit}* and moderate degree 
of tenderness is foimd in tlie epigastrium immediately below the 
cnsiform. Tenderness is in midline. Inguinal adenopathy. 
Liver dulness e.ttends from fifth interspace to costal margin. 
Edge is palpable and seems normal. Spleen is not palpable. 

ExlrcmUics: Upper: Radial pulses equal and of good qualit}*. 
Somewhat hardened. Epitrochlear glands are palpable. Re- 
flc-tes vcra* prompt and equal. Lower: Patellar and ankle re- 
flaxcs equal and very prompt No Babinski, 

Tentative Diagnosis. — 1. Peptic ulcer (duodenal ?) 2. 

Malignanc}' (?) 

9/2S: Urtuc: Specific gravity 1016; reac. alk.; sed. floe. 
No albumin, no sugar. Mic. ncg., few hyaline casts. Cyl. and 
mucus. 

9/29: Specific grarity 1014; acid; no sed., no albumin, no 
sugar, few hyaline casts. ' 

P. S. P. 1 — 230 c.c. 10 per cent. 

11 — 470 c.c. 15 per cent. 

25 per cent. 

Gasiric study: Fractional test meal. 


Frt? na. 

15. . 

16.. 

16.. 

16. . 
10 .. 

20 . . 

15. . 

n.. 

14. . 

20 . . 


T..K. 
. 36 
. 36 
, 36 
. 40 
. 4S 
. SO 
. 47 
. 4S 
. 4S 
. 52 


Eraminations.-9/29: R. B. C., 4,000,000; leukocytes, 
10.(00; hemoglobin. S5 per cent. 

Differential Count: Polys., 77 per cent L. Umphocvtcs, 11 
Ptr cent S. lj-mphoc>-tcs. 1 per cent. L. monoculcar^, 3 per 
cent. Tr.an.'^ition.als, S per cent 
W.-.^iermann -f. 

Cercbroi-pinal fluid: Clear; count 45 per c.mm., 
vce. 
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leukocytes. Globulin, positive by Pandj^’s and Noguchi. Feh- 
ling’s, marked reduction. Colloidal gold, paresis curve. Wasser- 
mann with 0.1 c.c. of spinal fluid: 0.2 +; 0.5 ++++; 1.0 
+ + ++. 

10/5: Patient has suffered for past three days with severe, 
shooting pains, which run from his back around chest and ab- 
domen. Pain, caused nausea and vomiting several times. Lum- 
bar puncture done October 3d resulted in withdrawal of 10 c.c. 
of clear fluid not imder pressure. Dr. Eiman reports that it 
gives a Lange gold cur\'e typical of paresis. Morphin is neces- 
sary for pain. 

10/8: Given injection of 0.9 grain of neo-arsphenamine yes- 
terday. Verj'^ difficult to enter veins. It was necessary’’ to give 
him morphin last night. 

10/10: Much stronger today. Able to eat more food. Pain 
in arm at site of intravenous, but no infection. 

10/11: Patient allowed to leave, but to return to G. U. 
Dispensary. Result: Improved. Discharged on 10/11/20 and 
referred to G. U. Dispensary. 

Subsequent History. — ^After the liunbar puncture and the 
first injection of neo-arsphenamine patient’s gastric condition im- 
proved markedly. He has continued to improve since lea\ing 
the hospital under active antisj’philitic treatment. 

DISCUSSION 

The last 2 cases represent a condition which is well recognized 
at the present time and which is appreciated quite universally, 
particularly by those who have done much work with the late 
manifestations of syphilis. One of the cases is a tj'pical case of 
cerebrospinal lues, and the diagnosis could be readily made with- 
out the aid of laboratory studies. The other case, however, 
presented none of the usual stigma of 53131^113 e.xcept the con- 
tracted pupils, responding but sluggishly to hght. His historj' 
was apparently negative, father of a large familj', and vatliout 
the blood reports we probably would not have arri\'ed at the 
correct diagnosis. However, the laboratory' findings and tlic 
subsequent improvement on antiluetic treatment showed tlic 
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condition vvas not one primarily of the stomach, but, on the 
contrail*, v.-as due to luetic m%*olvement of the central nervous 
system. 

I have recited the histoiy of these 2 cases in detail, not be- 
cause they arc unusual or rare cases, but, on the contrary, they 
are cases vliich arc frequently seen and more frequentlj’’ mis- 
diagnosed. If, therefore, you nill bear in mind the possibilitj' 
of acute gastric pain occurring more or less periodically and asso- 
ciated v-ith normal gastric findings being the result of sjqjhilis, 
you vrill make fewer mistakes and achieve better results than if 
you were to forget this frequent possibility. The Wassermann 
will often put one on the right track when there is doubt as to 
the cause of the condition from which the patient is suffering, 
particularly if it is a condition which is associated with the 
manifestations of gastric disorder. 

SUMMARY 

l our cases of cerebrospinal saphilis are recounted in detail. 
The first 2 cases arc rather unusual c\*idences of the disease; the 
last 2 shov.* the frequent finding in the later stages of this wide- 
spread disorder. 




CLINIC OF DR. J. P. CROZER GRIFFITH 
Unta-ersity Hospital 


TYPES OF ANEMIA AS SEEN IN EARLY LIFE 

I )nsn to talk to you today about some of the A-arieties of 
anemki, particularly as the_v are seen in earh' life. I haA'c a 
child here I irant to shoi^' you; and then, after considering the 
SATnptoms, Avc cm determine how well we can fit the case to any 
of the different forms of anemia which we shall treat. 

The patient, L. S., is an Italian male child, bom June 20, 
1917. and consequently now three years, three and a half months 
of age. He was brought to the ward on account of his A'ciy 
mudi enlarged abdomen and his “yellow” color. According to 
llic parents, ho has had a bad color ca'ct since he was bom, the 
abdomen has always been large and hard, and he has always 
been somewhat weak; not walking until tlie age of two and a 
half A’cars. He has ncA'cr had any acute illnesses e.xcept oc- 
casional attacks of slight fever. The family histon' is negative, 
the parents being hcaltliy, and one older sister, aged four and a 
half years, being perfectly well. Careful phj-sical studies haA'e 
been made of him, from the reports of which I shall read extracts 
bearing directly upon tlie case: The head is large and box shaped, 
witli dblinctly prominent frontal bosses, that is to say, a dis- 
tinctly rachitic h.ead. The mucous membrane of tlie mouth is 
A‘crA‘ pale; tJic tonsils are enlarged and ragged. The ccn'ical 
glands in Awrious parts of tlie neck are slightly enlarged. The 
skin of the body is very pale and has a somewhat sallow tint, 
but without .any e\ndcncc of Jaundice. The chest is distended in 
the lower portion. cAodcntly witli a slight costal flare, clearly 
dqscnd'.nt ujyin the large abdomen. There arc sh’ght traces of 
l>«dina o! ilic ribs remaining. 'IIic left side is somewhat larger 
th.an tlic right. Tiicrc i? a general diminution of the e.xpamsion 
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on inspiration, but it is symmetric. There is nothing to note in 
the physical examination of the lungs. Auscultation of the heart 
reveals a rather loud systolic murmur, heard most distinctly 
toward the pulmonary area, and most faintly at the apex. There 
is also a murmm: occupying the latter part of tlie diastole, and 
running into tlae systolic murmur mentioned. It is loudest in 
the apical region. The apex-beat is in the fifth interspace, 7 
cm. to the left of the midcla\dcular line, and the right border of 
the heart extends 2 cm. to the right of the midstemal line. The 
abdomen is very prominent, dependent in part upon the gaseous 
distention, but to a large degree upon the very great enlargement 
of the spleen. It ex-tends to uithin 1 cm. of tlie umbilicus, and 
downward to cm. above the pubis. On palpation the spleen 
is found to be hard, smootli, not tender, with a sharp edge and 
with a distinct notch. The liver e.xtends 5 cm. below the ribs in 
the midclavicular line. A study of the urine reveals practical!}' 
nothing abnormal. Examination of the blood made on admission 
showed hemoglobin 24 per cent., red blood-cells 2,920,000, 
white blood-ceUs 21,800, wth 25 per cent, of polymorphonuclear 
neutrophils, and 67 per cent, of lymphocytes, 1 per cent, eosino- 
phils, and 3 per cent, of basophils. There was also decided poly- 
chromatophilia, anisocytosis, and poikilocytosis, but no nucleated 
red cells. The second examination, tw'o days later, showed 
hemoglobin 27 per cent., leukocytes 21,600, with polymorpho- 
nuclear neutrophils 35 per cent., lymphocj'tes 58 per cent., 
myelocytes 4 per cent. A third examination, made yesterday, 
showed normoblasts, megaloblasts, and a considerable propor- 
tion of myelocytes, the exact number of which I have not yet 
been able to ascertain. 

Let us review’ briefly our findings. The shape of the head 
and, to a less degree, of the chest points positively to the existence 
of rickets. The slowness in Icanung to walk would do so like- 
wise were it not that the ill health from other causes could as 
readily account for this. The rickets, however, is no longer in 
an active state. The position of the apex-beat in the fifth inter- 
space points toward an enlargement of the heart, inasmuch as 
at this age the fourth interspace would be the position in which 



TYPES or ANEMIA AS SEEN IN EAEEY UEE 1 12 7 


the apex-beat is most frequently felt The existence of enlarge- 
ment is further proved by the boundary- limits Trhich xvere de- 
tailed. The s\-stoIic murmur is no positive exddence of an en- 
docarditis. It could as readily be dependent upon an anemia. 
The prcsystolic murmur is, however, more imcertain. It is not 
a common form of anemic murmur; yet I do not feel that this 
needs to be e.xplaincd on any other grormd. The murmurs are 
not of the character usually heard in congenital cardiac disease, 
and I tHnk we can omit this from our consideration. There is 
dcddecl enlargement of the h'ver and a very great increase in the 
sLac of tlie spleen. The pallor, as you will note, although sug- 
gestive of a faint yellow tint, is not, in fact, this at all. It is 
ratlicr a peculiar sallow tint, characteristic of many cases of 
severe anemia, and in this instance aided by the naturally dark 
complc-xion of an Italian child. The eyes, as you noticed, showed 
no icteric tint whatever. The striking features about the blood 
arc tlie presence of normoblasts, megaloblasts, myelocytes, poly- 
chromatophih’a, a moderate leukocytosis, a great reduction of 
the red cells, and even greater diminution in the amount of 
hemoglobin. It will be noted that although the percentage of 
hmphocj’tcs c.xcccds that of the neutrophils, yet that this is 
quite normal in infancy, and that the ratio which is observed in 
adult life is only obtained quite gradually as the years pass. The 
excess in this case, however, is sufndent, I think, to allow us to 
speal: of a slight relative lymphocytosis. 

The anemias arc usually didded into secondary' or primary 
forms, :. e., symptomatic or idiopathic. Tlie distinction is not 
a very sharp one. In fact, some anemias are called idiopathic 
largely because xvc arc unable to assign them to any discoverable 
cause. 

SECONDARY AIiEMUS 


These arc produced by practically the same causes as b 
adult life. These causes may act cither suddenly or slowly. 

(2) A suddenly acting cause is seen, for instance, in larre 
hemorrhage, sudi as may occur in the newborn from the u.-a- 
biiicus. I have also seen a very rapidly dcxxlopir.- aae-wia with 
d-niUi. tl-.e remit of hcmorrharc into tlie suprL-cLl tedy. Of 
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course the blood does not stay here, but bursts quickly into the 
peritoneal ca\aty, where a large amount of it ma}”^ be found. 
There is a disorder entitled the hemorrhagic disease of the new- 
born, in which bleeding maj’^ take place from almost any part 
of the body. This condition is a more slowdy acting producer of 
anemia. Another slowly acting cause is hemorrhage dependent 
upon the presence of hookw'orms, acting usually in older chil- 
dren. Anemia due to hemorrhage is seen likewise, for instance, 
in intestinal ulceration from typhoid fever or other disorder; 
and I recall one very remarkable instance of intense anemia, 
supposed by one physician to be of the pernicious type, wiiich 
was finally shown to be due to intestinal hemorrhage, and in 
which autopsy revealed abscess formation and ulceration in 
Meckel’s diverticulum. 

(2) Debility may be another producer of anemia in early 
life, and of this there may be various diverse causes. Rickets 
comes in this category as a prominent factor, very many chil- 
dren with rickets tending to be distinctly anemic. In this little 
boy we clearly have rickets, but his degree of anemia is away 
beyond what rickets by itself ought to produce, and we cannot 
attribute it in this instance to the existence of rickets. Some- 
times children are bom with congenital asthem'a, too weak to 
get along at aU, or in any event very prone to be debih’tated and 
anemic. In fact, as some recent writers have emphasized, there 
seems often to be a congenital inability of the blood-forming 
organs to fimctionate properly, and this probably accounts for 
the aristence of anemia in infants in many instances, in spite of 
what appears to be good food and good care. Among other 
causes in this class may be mentioned defects in hygiene and 
diet; chronic intestinal diseases; persistant loss of albumin, as 
seen in chronic suppurative processes or in nephritis; and chrome 
heart disease. This last produces an anemia in children, wluch, 
although not often of extreme degree, is yet very decided, and 
one of the most difficult to relieve. 

(3) Ne-xt, and last, in the class of the causes of secondarj' 
anemia are the toxic or infectious agents. It is not always 
possible to make a sharp distinction between the two. Tlicse 
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sometimes produce verj* great anemia. The Amrious infectious 
fevers, but more especially malaria and diphtheria, ma}' bring 
about a very severe degree of it I saw one httle patient some 
years ago suffering from diphtheria, followed promptly by an 
c-ttensive purpura, with a hemoglobin percentage, as far as it 
was possible to make it accurately, of onl}' 10. Among the 
chronic infectious diseases are to be mentioned tuberculosis and 
sjphilis. 

Symptoms. — ^In the cases of suddenly occurring hemorrhage 
there arc produced the rapid development of sjmeope, e.xtrcme 
pallor, and other similar manifestations, such as are seen in adult 
life. In tJic large majority of cases of anemia, however, the 
hemorrhage is not sudden if the cause is, indeed, hemorrhage at 
all, and the s\-mptoms come on slowly, because tlie agent is a more 
slowly acting one. There is pallor, but the degree of this does 
not necessarily indicate the actual degree of anemia. Onlj' an ex- 
amination of the blood can make the diagnosis sure. Children 
often appear pale, in whom, in reality, there is no anemic con- 
dition. The amount of fatty tissue is not necessarily diminished. 
In fact, the children may even look plump. They become tired 
verA' easily, are disposed to be fretful, or in scA’cre cases arc A-cry 
apathetic, I recall a little fellow four years of age who Avas 
brought to my ofhee some years ago with a secondary anemia. 
Tliat the condition was secondary aa'os proA'cd in part by the 
ab.=«ncc of any discoA'crable cause, and still more bj' tire fact 
that after appropriate treatment he rccoA-crcd completely. Ilis 
hemoglobin percentage, however, when first seen AA-as only 15, 
AA'ith the red corpuscles 1,356.000, The little boj' aavis too feeble 
to T.-.alk, and had to be carried into the office. When placed in a 
diair he sat perfectly still, entirely apathetic, and appearing, as 
indeed he aa-os. too tired to do anytliing. Gastro-intcslin,aI dis- 
turbancc-s arc pron.e to be present, and there is shortness of 
brc.Alh on cverdse if Urc anemia is decided. Cardiac murmurs 
arc frequently heard. a.e in this case. These murmurs are, of 
cctir.c. nni characteristic of any one fonn of anemia. There is 


canuac fjilat.ilion. often a 
cn’.-’.reeir.f nt of the sjdeen. 


venou.- hum. and .<^metimes slight 
These .‘iymptonrs, too, are seen in 
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any severe case of anemia. As to the blood, there is nothing 
absolutely, characteristic about it in this form of the disease. 
There is a diminution in the number of the red blood-cells, and 
one still greater in that of hemoglobin; yet the difference is not 
very great, the color-index not being very decidedly affected, 
although slightly lover than normal. The red blood-corpusdcs 
are variously altered in size and shape, and when the anemia is 
severe there is poikilocytosis and anisoc}d;osis, as in other forms 
of severe anemia, and a few normoblasts, mcgaloblasts, and 
megalocytes may be present. There is some question about the 
resistance of the corpuscles to h\q)otom'c salt solution, but it 
would appear to be decreased. The leukocytes are generally un- 
affected in nimiber. 

The question now arises whether this bo}^ is a case of sec- 
ondar}' anemia. Do the sjaiiptoms wlucli he exhibits fit into 
tins categorj'? I should say that they do not. In the first place, 
we cannot find an)' cause; although this, of course, is no positi^’e 
proof, since one might exist without our ha^dng been able to 
discover it. Further, we find an enlargement of the spleen which 
is way beyond that which we would expect to encounter in any 
case of secondary anemia. The presence of rickets, it is true, 
does tend to be accompanied by some enlargement of the spleen, 
but, again, not at all to the degree which we see here. Flis color- 
index is rather lower than we would expect to find in most cases 
of secondary anemia, but tliis of itself would not be sufficient to 
make any other diagnosis. Take it all in all, especially in \dcw 
of the great enlargement of the spleen, I think we arc forced to 
tlie conclusion that his case should be placed in the primary 
class. 

PRIMARY ANEMIAS 

(1) Chlorosis. — It may seem odd to )'ou that I should speak 
of chlorosis at all in this connection. We are prone to regard 
this disease as one characteristic of females at or past the time 
of puberty, with which we therefore would have noUiing to do 
as pediatrists. This is, however, not absolutely true. As far 
as the blood-picture goes, we certainly have a condition of 
chlorosis, or of chlorotic anemia, not infrequently occurring in 
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infanc}' and childhood. That is to say, there is a comparatively 
slight reduction in the number of red cells, but a great one in 
the amount of hemoglobin, giving a color-index which is lower 
than in any other disease. Such cases were repeatedly reported 
by earlier obser\'ers, and even quite recently several articles 
have appeared in medical journals showing the existence of this 
chlorotic condition of the blood in quite earlj* life. The sjTnp- 
tonis in adult life are veiy^ characteristic. I cannot now take 
time to enter upon them here. In early life they are not so well 
marked for various reasons, and we must depend upon the ex- 
amination of tlic blood. 

Could our case by any possibility be placed in this class? 
The blood-picture is absolutel}' against it. There is an increase 
in the Icukocx-tes and too great a diminution in the number of 
crjUirocj'tcs to allow tills condition to be cilled clilorosis. There 
is also too mucli alteration in the color, variety, and form of the 
red cells. Further, apart from tlie blood, great enlargement of 
the spleen is not a characteristic of that disease. 

(2) Pernicious Anemia. — ^This form of anemia docs occur in 
childhood, but is rare. In infanc}' it is vety uncommon. It has 
been estimated by a writer whose contribution appeared in the 
year 1915 that up to that time less than 10 wcll-autbenticatcd 
cases had been contributed to medical literature. I have, how- 
ever, seen it in at least one instance, while in others the blood- 
picture was extremely suggestive; and I am conadneed that the dis- 
c.ase docs occur oflcncr tlian tlicsc figures would indicate. The 
di.'casc is a Ij-pical licmolytic anemia, in wliicli the red blood- 
coqiusdcs arc destroyed to a large extent, and the hemoglobin 
consequently set free. I will pass around tliis class microscope 
in which is placed a slide shouing a section of tlie liver of a case 
of pernicious anemia occurring in an adult. The section Las 
not been stained, but was merely treated with a solution of 
fcrrocp.nid of potassium. You will notice Uic remarkable 
blue rolorarion in the outer .and middle zones of the cells of the 
hepatic iobuic, c.ausc<l by the formation of Prussian blue through 
the .action of liie fciToc>a.nid upon the unduly large .amount 
of blood-iron which is deposited in tlicsc cells in this disease. 



1132 


J. P. CROZER GRTFRITH 


In the blood of pernicious anemia we get a picture different 
from that seen in almost any other disease, showing a high color- 
index. There are normoblasts present and a high percentage of 
megaloblasts. The red cells are altered in other respects, showing 
poikilocytes, microcytes, and macrocytes. There is, however, a 
reduction in the number of leukoc}i;es. A few myelocytes may be 
foimd. As to the other sjmptoms, we have those which are ob- 
served in any form of severe anemia, such as the existence of 
cardiac murmurs, cardiac dilatation, dyspnea, faintness, etc. In 
children there is sometimes a moderate enlargement of the spleen. 
In addition to these there is a decided tendency to hemorrhage 
from the skin and the mucous membranes and an increased 
resistance of the red cells to hypotom'c saline solution. 

■ Can our little patient be called an instance of pernicious 
anemia? We can, I think, promptly rule him out of this cate- 
gor}’-, partly on accoimt of the verj' great enlargement of tlie 
spleen, parti}’’ because of the presence of decided leukocytosis, 
partly because he has a low color-index, and partly because 
the resistance of his blood to hjisotonic salt solution is 
normal. 

(3) Aplastic Anemia. — ^This need hardly be mentioned ex- 
cept for the sake of completeness. Only a few cases have been 
reported as occurring in early h'fe. Its cliief characteristic is 
that, while it presents the S3mptoras of pernicious anemia, and 
is perhaps a form of this disease, or closely alh'ed to it, the blood- 
picture shows no effort whatever on the part of tlie orgam'sm to 
reproduce the blood-cells. The leukocytes are even lower in 
number than in penucious anemia, and tliere is no e\’idence in 
the study of the red blood-ccUs of the production of any imper- 
fectly formed elements such as would be shown by poly’chroma- 
tophih’a, anisocytosis, and tlie occurrence of normoblasts and 
megaloblasts. \^’e can rule out our case immediately, then, from 
this category. In every respect it is unlike it. 

(4) Pseudoleukemic Anemia. — This affection is often called 
von Jaksch’s disease, ha\’ing been described by him imder the 
name of “anremia infantum pseudoleukmmica.” It is a form of 
anemia which I wish to consider quite seriously today, because 
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our little boy looks very mueb as though he vrere an instance of 
it It is not at all an infrequent disorder. It occurs oftenest in 
the first two years of life, seldom beginning before the age of 
six months or after that of three years. Our little patient, al- 
though now over three years of age, has been ill quite a con- 
siderable time. Verj' many writers, perhaps the majorit}', do 
not believe that it can well be considered a distinct disorder; 
and this is my onm opinion. It probably includes a number of 
other conditions, some of which are abnormal pernicious anemia, 
others irregular forms of leukemia, and others forms of secondary" 
anemia. It should be remembered in this cormection that the 
primary' anemias and alh'cd diseases in early life are very prone to 
run an irregular course. Sometimes it has almost seemed as 
tliough one disease changed into another as time passed. I recall 
one child under mj’ care a number of years ago who had repeated 
examinations of his blood made, aU of which, together with the 
symptoms, indicated that he was an instance of pemidous 
anemia, and apparently a very typical case. As time passed, 
however, it was interesting to observe that his blood-picture 
changed into that of a leukemia, and he died of this disease. In 
fact, one writer designates pseudoleukemic anemia as the in- 
f.anlilc form of a myclocy'tic leukemia. Other writers have de- 
nominated it “rachitic splenomegaly.” 

When you come to consider the cause of this affection, it is 
easily peredved that it is not well rmderstood. Syphilis has 
been assigned as a factor. Our little boy’, however, has a negative 
Wassermann reaction, so that at least in this case this cause 
can be ruled out. The disease has also been attributeii to rickets, 
and it is perfectly true that nearly all the cases do exhibit rickets. 
Our patient has rickets; but consider for a moment the large 
number of children witli ridicts who do not suffer evith this 


grave anemic condition. Some other cause must be operative. 
It i^ true that botlr ridicts and sypbilis would give enlargement 
of ilic spleen, but rarely to die axtent .seen in this case, and not irith 
the complex of symptoms in other respects which he exhibits. 
The dife-asc h.as .al^ bcc.n attributed to digestive disturbances 
or toxic co.a.litjons arising from the digestive tract, but of this 
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there is no certain proof. There may be some constitutional 
tendency present before birtli avhich interferes witli the proper 
action of the blood-making organs. As a matter of fact, we really 
do not know wliat the cause is. 

As regards the syviploms, the onset is slow, with the gradual 
development of anemia with a so-caUed “icteric” tint, wliicli, how- 
ever, as I said, is not truly an icterus. The children are apathetic 
or fretful, and suffer from various nen^ous disturbances. The gas- 
tro-intestinal tract is likely to be disordered. There are the 
other sjmptoms characteristic of any severe anemia, such as 
cardiac murmurs and dilatation, as w'ell as d3'spnea if the child 
is old enough for us to be able to determine the existence of this. 
Edema is not imcommon, usually limited to tlie axtremitics. 
This boy has shown a sh'ght tendency to edema. There is gen- 
erally no fever. It is true that tlus patient has had some fever, 
or oftener a subfebrile temperature; but this is probably duejjto 
the presence of some complicating disturbance and not to tlic 
disease itself. Further examination of a case of this disorder 
reveals a very marked enlargement of the abdomen dependent 
chiefly upon a great increase in the size of the spleen, whicli c.x- 
tends often down to or below' the crest of the ileum, and as far 
as the umbilicus or even bc3'ond it. It is smootl:, hard, not tender, 
with a sharp edge, and with tlie characteristic notch. The liver 
is also, as a rule, somewhat enlarged, but to a less extent than 
tlie spleen. There is tympanitic distention of the abdomen in 
addition to that dependent upon the splenic h3'pertroph3'. This 
is caused by the e.xistcnce of rickets. 

As to the blood, there is no absolutcl3’' pathognomonic pic- 
ture, although there is in so-called characteristic cases one wludi is 
ver3' striking. There is, namel3', a reduction in the number of red 
blood-cells exceptionall3'’ down to even as low' as 1 , 000,000 cor- 
puscles, while tlie hemoglobin dimim'shes grcatl3', in severe 
cases even to 30 per cent, or lower. That is to say, tliere is a 
veiy' distinct low color-inde-x, just as tliis bo3' axhibits. The red 
blood-cells show great variation in size and appearance, there 
being mcgeloc^'tcs, microc}'tcs, poUdlocytcs, and polychromato- 
philia. A ver3' striking feature is the presence of a dedded num- 
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ber of normoblasts and megaloblasts. The leukocytes are al- 
vrays inacascd in number, often up to 50,000, or sometimes 
moie. There arc nearly always a considerable number of 
myclocjtes. The chief characteristic of the blood consists, 
then, in the reduction in the number of red cells, a still greater 
reduction of hemoglobin, the presence of a decided increase of 
leukocytes, and the occurrence of altered red cells, nucleated red 
cells of different sizes, and of myelocytes. 

The course of the disease is slow, but the prognosis is by no 
means alwaj3 bad. It has been estimated that about 25 per cent, 
effe of some intercurrent disease. There are instances reported 
whicli a.re said to have changed into leukemia; but these were 
vciy probably such from the beginning. 

What elements, nov,', arc there in the histoiy of our patient 
which would cause his case to be classed as one of this disease? 
First of all there is his age, which woidd tend to exclude leukemia 
and place him in the categoiy of pscudolcukemic anemia, unless 
Y.'c can advance positive proof that he is an instance of the 
former affection. Navt there is the very great enlargement of 
the spleen, which would make lum an instance either of pscudo- 
Icukcraic anemia or of myelocytic leukemia. The enlargement 
of tlie liver would occur in either affection. Finally, as to the 
blood, wc have in favor of pscudolcukemic anemia a very' great 
reduction in the number of red cells and of hemoglobin, the 
prc-cncc of nucleated red blood-ccUs, both normoblasts and 
mcgalobl.a.sis, tlic occurrence of polychromatophilla, poUcilo- 
cytes, and macrocytes, and the presence of myelocytes. If this 
diilci is suffering from leukemia, by this time wc surely ought 
to have a greater number of white blood-corpusdes than arc 
actually present, and wc should not have such a reduction in the 
number of red celLs and of the proportion of hemoglobin. A 
degree of anemia sudi as this boy shows ought to come only in 
ll:c advanced stages of leukemia, and in that case should, as I 
said, be attended by a great increase of the white corpusdes. 
All tliesc feature.? point distinctly to*.vard a pscudolcukemic 
a.ncmia. There is only one ch.aractcristic ladring, and that is a 
'cry imjxjrtant one. I was informed this morning that the last 
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examination of the blood showed a very decided increase in tlic 
number of myeloc}d;es. Tliis would point distinctly to a myelo- 
cytic leukemia. I do not know, however, just how high we could 
fix the proportion of mj'elocytes in tlie blood in cases of pseudo- 
leukemic .anemia before we should be obliged to give up the 
diagnosis of the e.xistence of that affection! Only time can tell 
us, therefore, with whicli of the tw'o diseases we are certainly 
deahng here. 

(5) Primary Splenomegaly with Anemia. — Tins is the last 
form of the anemias as they occur in childhood with w’hich I 
have to deal, and I speak of it at all only for the sake of com- 
pleteness, inasmuch as our patient can hardly belong to any of 
the subdivisions, von Jaksch’s disease should with propriety 
be put in this class, but its importante and its striking char- 
acteristics have caused me to consider it separately. There arc 
only three conditions of w’hich w'e need to speak. 

(а) Baud’s Disease . — ^This affection is one of young adult life 
or later childhood. It is not often, indeed, seen during the latter 
period, but I have come across it occasionally. In this affection 
the enlargement of the spleen appears to be the most importont 
thing, and the anemia is, at least at first, a minor matter. The 
splenic h^'pertroph}’’ is the first symptom appearing, at tliat time 
the child being in other respects apparently well. Then the liver 
becomes involved in the form of a hypertropliic cirrhosis, with 
jaundice and ascites, and finally there is a shrinkage of the liver. 
During this period the patient becomes distinctly anemic. There 
is, it is true, some variation in tlie order of appearance of these 
symptoms, and I have seen jaimdice develop before much anemia 
and before any positive affection of the liver could be made out 
by physical examination. Our patient can be ruled out of this 
category completely. 

(б) The ne.vt is Gauehcr’s disease, which is distinctly a dis- 
order of childliood. It is often famih'al in its nature. It appears 
to begin in infancy or early childhood, but is, in rcalit}', con- 
genital in origin. The chief s)mptom is a verj’ great and pro- 
gressive enlargement of tlie .«:plecn, which often reaches an 
enormous size. The liver enlarges also, but not to the same ex- 
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tent As the disease advances an anemia of the chlorotic tj'pe 
develops, but is never very marked. A diminution in the num- 
ber of vhitc cells is a very characteristic symptom. The super- 
fidal l3Tnphatic glands arc often slightly enlarged. 

I need hardly discuss this disorder further, so far as diagnosis 
is concerned. Our boy has some enlargement of the lymphatic 
glands, and he has a large spleen and some increase in the ske 
of the liver; but he has a leukocjtosis instead of a leukopenia, 
and his anemia is much worse than we would expect to find it in 
Gaucher’s disease. 

(c) Hcmlylic Iclcrtis . — ^This form may here ferred to merely 
for the .sake of completeness of discussion, because some of the 
forms axliibit the presence of enlargement of the spleen with 
anemia. There arc two tj^ics seen in childhood to be mentioned 
here. In the one, the acquired or the Hayem tj’pe, the disease 
maj’ come on at any age. There is dedded anemia and dedded 
enlargement of the spleen and liver. There is, however, an in- 
acased fragih’ty of tlic red blood-cclls, which is a very char- 
acteristic sj-mptom, and there is a chronic acholuric icterus. The 
otlicr form, the familial or Ivlinkowski type, appears oftenest 
congcnitallj*. There is a diminution in the number of the red 
blood-corpuscles, and an enlargement of the spleen; and there is 
also an acholuric jaimdice and increased fragility of the red 
blood-cclls. Bj’ these two sjanploms, if bj’ no other waj’, we 
can sec that our little patient cannot for a moment be considered 
as an instance of this disorder. 


TREATMEirr OF THE DIFFEREKT FORMS OF ATTEMIA 

It is convenient to consider all the anemias here as a whole, 
although there is some modification of treatment necessary accord- 
ing to the form. In sccondarj’ cases our first dutj', of course, is to 
find the cause and to remove it when this can be done. Next to 
this tlic hygiene and tlic diet must receive careful consideration, 
and be mcxlifictl if anytlnng VTong is discovered about them. Wc 
mu-t gu.ird against loo mudr omfincment to school or to the house 
in general. The appeUtc should be stimulated if the digestion 
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is poor, and -u’e must make certain that tlie diild is eating suf- 
ficiently. Life should be in the open air as mucli as possible, 
hlassage is excellent for tlie patients ^Yho are too ill or too un- 
willing to take sufficient exercise. 

Next of importance is the emplojTnent of remedies intended 
directly to improve the condition of the blood. The first in tliis 
class is iron, and after that, or u-itli it, arsenic. To cliildrcn may 
verj'- readily be given mass, ferricarb., pil. ferricarb., or ferrum 
reductum; and to infants and small children saccharated iron 
or solutions of the p 3 nophosphate, citrate, or lactate. There 
are a good many proprietar}’’ iron preparations on the market 
which are undoubtedly useful; but I have never been able to 
convince mj'sclf that they are superior to some of tlie older 
offidal iron formula;. In many cases a very useful combination 
is that of the p 3 Tophosphate of iron with emulsion of cod-liver 
oil. In severe cases, such as the one I referred to in discussing 
secondary anemia, uith a hemoglobin of 15 per cent., very c.\* 
cellent results may be obtained at times by hj’podermic injec- 
tions of a combmation of iron and arsenic, such as is used fre- 
quently in adult life. I have had fairly good results with tlus in 
the anemias of cardiac disease. 

In chlorotic cases iron has long been considered a spedfic, 
and I believe it is the best remedy we can employ if given in 
suffidently large dose. Of course the diet and the hygiene must 
be looked after carefully, and change of air is i-ciy benefidal. 

The treatment of pemidous anemia is to a large extent dis- 
couraging. As far as internal medication goes, arsem’c is prob- 
ably the best drug, given in graduall}' increasing doses. In this 
condition the question of removal of tlie spleen arises. A num- 
ber of cases are on record showing at least temporarj'' rccovciy' 
foHom'ng the operation. We do not know that it absolutely 
cures, but it certainly often relieves and prolongs life. For 
aplastic anemia we can do notlung, but pseudoleukcmic anemia 
we ought to be able to help. Since we do not with certainty 
know what the cause may be, we should at least hunt for errors 
in diet and hygiene, and the like, as in secondary’ anemia, and 
attempt to correct tliem. If the patient should prove to be 
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of course treatment for this disorder should be ad- 
ministered. Iron v.-ith cod-liver oil or hj’podermic injections of 
iron and arsenic may mell be used. In the case of this little bo}’ 

I vrould suggest the hj’podcrmic injection of -I gmin of the green 
citrate of iron, vrith i grain of cacodylate of soda, and v grain of 
glycerophosphate of soda, given every one or two days. The 
cacodylate can be inaeased later if it is well borne. Sometimes 
these injections cause a local disturbance or a febrile reaction, 
and in that event the treatment must be stopped for a few days. 
The question naturally arises regarding the adrisabilit^' of re- 
moval of the spleen in this case. Its consideration is, in my 
opinion, entirely out of the question. Tire child is clearly not an 
instance of pcmldous anemia, and the chances oi recoverj' in 
pscudolcukcmic anemia arc too great to warrant imdertaldng 
sucli a serious operation. Should the disease turn out to be truly 
a lcul:cmia, c.'clirpvition would also not be ad\TS3ble. There is one 
form of treatment for this disease, or, indeed, for any other 
severe anemia, which I cannot allow to pass unmentioned, i. c., 
the transfusion of blood. This someUmes seems to start a pa- 
tient toward improvement, whatever the cause of the anemia 
may have been. We will have it done here if we fail in other 
ways. On tlic ground, too, that the case may be really one of 
leukemia, we may well trj- the effects of radiotherapy. In 
closing I may only mention that in cases of Band’s disease 
splenectomy should certainly be done early, and also may do 
good in the Haycm tj-pc of hemolytic icterus, whereas it is not 
to be recommended for the Minkowsla type. Little can be 
expected from it in Gaudicr’s disease. 

Later. — myelocytes steadily increased in the case of the 
diild whose hhtora' nns reported, reaching even as high as 45 
per cenL ot the wlutc cells. The Laboratory Dcp.irtmcnt of 
the Univensity at first based on tills fact the diagnosis of 
iculicmia; but afterward altered it, because a steady decrease 
of the number of mycloca-tcs then occurred until tliey reached 
.1' percentage of 1.5. In the mc-intimc the total number of 
leal;oo.'tcs steadily diminished, and the percentage of crv*thro- 
cj'trr- and of hemoglobin incraased. A fev,' x-ray treatments 
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were given, but these were commenced after the great fall in 
myelocytes and the improvement in other respects took place, 
and can therefore not be considered the cause. The spleen 
meanwhile diminished very decidedly in size, and the general 
health improved in every way. Although stiU far from well, 
convalescence is advancing very satisfactorily. 
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PROBLEMS IN DISEASES OF THE INTERNAL 
SECRETIONS, WITH ILLUSTRATIVE CASES 

I lEWE to show you today several cases presenting most in- 
teresting problems in diseases of the internal seaetions. Myx- 
edema and acromegaly arc already well known to you; the cases 
which I will show j-ou today deal with other questions equally 
important, and some of them quite recondite in their nature. 

The first is tliat of a working man, J. S., aged thirty, a Greek; 
unmarried; admitted to the men’s medical ward on October 22d 
of this year. He complained especially’ of loss of strength and of 
vague pain in the abdomen. An examination suggested the 
pro\i.sional diagnosis of an acute diolccystitis. 

The family history is negative. There is no e\idencc of 
tuberculosis, malignancy, or ner%'ous disease in his family’. 
Tlicrc arc no deformed broUrers or sisters. 

As regards his personal history we learned that his general 
hc.ilth has always been good. He has had no diseases of moment in 
childhood save malaria when ten years of age. He has never had 
any venereal infection. His face has always been smooth and he 
h.as never been obliged to shave. In 1918 he suffered from 
influenza and was ill one month. 

The illness from wliich he suffered at the time of his admission 
to tlic ho.'pital had existed for some two weeks. He had had 
some indefinite pain in tlic abdomen, had been jaundiced, and 
had noticcri th.it In.s feces were white in color. There had been 
some headache, but no vomiting. 

Beyond some tendemtss on deep pressure on the right side of 
tlic abdomen in tlic neighborhood of the ninth rib, Uic general 
%*i'ccrr.l e.x.aminalion revt.aled nothing of importance. In tlie 
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course of the examination it was noted that liis skin everjnvherc 
was ver}'- smooth, tliat there was almost no hair in the axill® 
or upon the pubis, and that genitals were very small. Because 
of these features, the jaundice haxdng subsided, he was trans- 
ferred to tlie men’s nervous ward on November 27, 1920. 

Here the following fea times, which I now exhibit to you, were 
observed: As he stands stripped before 3 'ou, j'ou will note at once 
the general feminine contour of the body. The breasts arc well 
developed, suggesting those of a young woman, the arms and 
shoulders are well rounded, and there is a very evident enlarge- 
ment of the buttocks and of the thighs. The latter are clearly 
feminine in type. His posture as he stands is graceful. The 
penis is that of a child, while the testicles are little larger tlian 
peas. You note the scanty hair in the axilla: and on the pubis. 
There is an entire absence of hair upon the face; the cheeks and 
h'ps are as smooth as those of a woman; eveiyivhere upon the 
limbs and body the skin is equally smooth; there is an absence 
of the hirsute growth so characteristic of the male. Wdien our 
patient speaks in answer to our questions, you will note that liis 
voice is soft and rather high in pitch. In manner and in gesture 
he is graceful, his walk is distinctly feminine; in the ward he is 
very' bidable, gentle, and unobtrusive. 

Evidently we have before us a male in whom there has been 
a failure of development of the sex glands togetlicr vdth a failure 
of the development of those features which Darwin has termed 
the secondary se.xual characters, namely, the beard, the male 
contour of body, voice, manner, bearing, etc. The peculiarities 
which our patient presents suggest those of the eunuch of 
hlohammedan and other eastern countries and of tlie skoptzi of 
Russia. In the individual castrated in infancy not only are the 
secondary sex-ual characters wanting, but certain otlier peculiari- 
ties are foimd even more pronounced than in our patient; m 
whom tlie testicles, tliough infantile and imdevclopcd, are at least 
present. In tlie eunuch we have illustrated very forcililj' the 
imbalance of secretion that follows the removal of so important an 
endocrin structure as tlie sex gland. The testis, I may remind 
you, furnishes two secretions — one, from tlie epithelial tissue, to 
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be thro'TO off, and another, from the interstitial tissue, to be re- 
tained and which enters the general drculation. This hormone, 
as such internal secretions are termed, is in relation vrith the 
hormones oi other endocrine structures. Such a relation be- 
comes especially manifest as regards the pituitara- gland, the 
function of which is profoundly influenced, and, as a rule, in one 
of two ways. The eunuch, as a result of the unopposed action of 
tlic anterior lobe, may, and frequentl}'- does, become verj' tall, 
grows e.rccssivcly in height; or he may be somewhat shorter, due 
to a lessening of function of the anterior lobe, but instead ac- 
cumulates a large amount of fat the result of tlie disturbed 
carbohydrate function of the pituitarj’. This fat is distributed 
over the buttocks and thighs, involves the breasts, and is femi- 
nine in tj^pc. Other less obrious cndocrin disturbances are 
doubtless also present, though l(^s obvious. In our patient, in 
addition to the absence of the secondaiy se.vual characters, there 
is clearly an accumulation of fatty tissue over the buttocks, 
thighs, and breasts, so as to give to the indiridual a distinctly 
feminine contour. This secondarv' cndocrin disturbance is, 
however, less pronounced than in tlie true eunuch. The proper 
term to be applied to our patient is not "eunuch,” but he is to be 
cl.assified as a eunuchoid, and tlic condition should be spoken of as 
'■eunuchoidism." It may also be spoken of as "hjpogcnitalism.” 
It is basic and morphologic, and is, of course, beyond the range 
of therapeutics. The cmploj-mcnt of sc-v gland grafts can hardly 
be countenanced on philosophic grounds and, at most, would 
be wholly C-spcrimcntal. 

1 he second patient I have to show you is equally interesting. 
It fs a boy, A. H., not yet eleven yc.irs of age. You will note 
at once that he is enormously obese, alUiough in stature and 
length of limb he docs not diner markedly from the average child 
of his r.i?,e. 

1 he family hi.'tora- contains no factors of moment Both 
parents arc living and well. A brother, several years older, is 
i'criccUy nomjal. .An uncle died of tuberculosis, but there is no 
other hi.^tora* of tuberculosis or of any malignancy in tJie familv. 

1 he pc.-sonal history- is as follows: The birth was instramcntal 
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and there was some difficulty in ha\nng tlie cliild breatlie properly. 
Othcn\'ise as an infant he was perfectly normal. In childliood he 
had whooping-cough, chicken-pox, and mumps. Never had any 
affection of the heart or lungs; the intestinal tract, too, has 
been normal; the father adds that the boy lias "always had a 
good appetite” and eats as much as liimself. There is no historj' 
of accidents or of operations. 

The child continued to be normal up to seven years of age. 
The fatlier has brought with liim a photograph shoving tlic 
child at two years, and anoUier, showing liim at five years. 
Each picture is that of a child apparently entirely normal. 

At seven years of age, after he had begun going to sdiool, his 
parents noticed that he was getting stout. This gradually be- 
came more pronounced. By May, 1919, he weighed 150 pounds; 
by May, 1920, 163 pounds; at present he weighs 180 pounds. The 
father states that the boy has made unusual progress at sdiool; 
though only starting at seven years, he is already in the fiftli grade, 
and that he is younger than tlie other boys in his class; furUier, 
that he is unusually strong physically for liis age. In reply to 
questions we are informed that tlie boy has no headaches, docs 
not vomit, and does not sleep excessively. The reason for my 
asking these questions vail soon become apparent. 

As Uie bo}'’ stands before you stripped, you will note tliat the 
fatty tissue is distributed diffusely over the back, over tlie dicst, 
over tlie abdomen, over the shoulders and arms, and over Uic 
legs. The accumulation of fat over tlie abdomen is especially 
marked, so that tlie child stands with head and trunk verj' 
erect; indeed, tlirown somewhat backward, in order to counter- 
balance the great weight of the abdomen. It is further noted 
tliat, in contrast wiUi tlie preceding case, tlie deposit of fat is not 
feminine in t3’pe. There is no special deposit of fat over tlie 
buttocks or over tlie tliighs, and wliile the front of tlie chest 
bears a large deposit of fat, tliere is no special enlargement of the 
breasts. 

In looking at the child we observe tliat tlie genitals arc of 
adult size and appearance. There is also an abundant growtli of 
pubic hair corresponding in character and distribution to that 
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seen in the adult male. Further, there is an unusual growth of 
hair upon the chest and upper lip, the condition is similar to that 
seen in youths nearing maturity. Upon the back, arms, and legs 
there is a decided growth of hair ver\’ much like that seen in 
many adult males; upon the back it is quite pronounced. Indeed, 
the child is quite hirsute. 

In keeping with the father’s statement vre find the muscular 
strength to be quite above the normal. His grip is practically 
that of an adult man. When he speaks in reply to our questions 
we note that his voice, too, has lost the qualitj* of childhood. 
The pitch and intonation are almost adult in character. In 
manner you will observe that the child is not shy or timid, as is 
the average child; on the contrary, he is confident, self-possessed, 
as.=crtivc, and aggressive. His answers arc clear, well worded, 
and direct. At school, let us repeat, he was in advance of other 
children of his age; he was mentally active and vigorous; his 
school reports on his studies have been imusually good. 

The general neurologic examination reveals nothing worthy of 
note. Gmt, station, and reflexes normal; no sensory losses. 
Eyes and other special sense organs normal. General visceral 
c-xamination negative, save that the thvToid gland is possibly 
enlarged; the right lobe is palpable. The fattv- deposit is diffuse 
and reveals no embedded lipomata. 

The urine is normal; a glucose test revealed some diminution 
of sugar tolerance. The blood-sugar was somewhat above normal, 
namely, .191 per cent. 


The blood count, however, revealed an unavpectcdly high 
Icukocv-tc count; crv’throcv'tcs. 5,050,000; Icukocv-tes, 16,000. 
Pubc. respiration, and temperature normal. 

An x-ray oi tlie skull revealed an imusually small piluitarv- 
fossa. An x-my of the abdomen resulted negatively; this was 
.a!.«o true of a skiagraph of the thorax. 


The .analysis of this case proves, as you will agree with me. 
mo?! ir.tcrc,?tir.c. To begin with, llic case is readily distinmnsh- 
ahk from Fruhlich’.^ disease, dystrophia adioposogcruLalis. .-Ml 
evidence of intracranial neoplasm, tumor of the hv-pophysis. as 
rcvc-aleti by headache, vomiUng. hcmianopsic disturbances of 
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tile \asual fields or optic atrophy, is wanting. The sluagraph, 
too, absolutely negatives sucli a finding, for the sella turdca is 
unusually small. Finally, tlie genitals, small and undeveloped 
in Frdhlich’s disease, are in this patient prematurely developed 
and adult in appearance. 

^’ITien we turn our attention to tlie hirsutism present our 
thoughts turn to tlie cortex of the suprarenal capsule. A hint 
is given us by observations made in women. Cases have been 
observedj for instance, in which women previously apparently 
well have begun to suffer from menstrual disturbances, irregu- 
larities, diminution, cessation. At the same time a marked in- 
crease in weight makes its appearance. The muscular strength, 
too, becomes strangely increased, so that the woman becomes 
capable of unusuall}’’ severe or strenuous muscular exertion. 
Such a patient may believe tliat she is in greatly improved health. 
Quite frequently tlus cliange is accompam'ed by abnormal saxual 
e.xcitability. At times also the patient undergoes a marked 
change in her disposition. She becomes aggressive, self-as- 
sertive, mannish in her attitude. Sooner or later an abnormal 
growth of hair, a hirsutism, makes its appearance. This is 
masculine in character and distribution. A mustache-like 
growth of hair appears on the upper lip; later hair upon the 
cheeks and chin. At tlie same time the hair upon the pubis 
assumes the male configuration; a pyramidal growth upward to- 
ward the umbilicus makes its appearance, and at times even a 
growth upon the upper abdomen and upon the chest. Back and 
shoulders and the e.xtremitics may also present an unusual and 
even coarse growth of hair. The gem’tals usually remain normal, 
though at times an enlargement of the clitoris takes place. 
Later on the picture changes: loss of weight, emaciation, as- 
tliem'a, and finally death from exhaustion ensue. Autopsies 
reveal the existence of tumors which, in all probability, had their 
origin in the adrenal corte.x, and later involve the adrenal medulla 
and neighboring structures as well. Similarly, autopsies in 
children such as the one before us have revealed tumors of tlic 
adrenals which again involved primarily the adrenal cortc.v. 
There is a close relation between tlie sex glands and tlie adrenal 
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cortex; both structures rise in tlie same blast in the embrj’o. 
In the case before us we have evcrj’ reason to infer that there is 
present a h}"pcrplasia of the adrenal cortex, and that the pre- 
codous sexual development is the direct result of this hj'per- 
plasia. How can we account for the excessive obesity? Preco- 
dous sexual development dependent upon hj'perplasia of the 
adrenal cortex occurs, it would appear, in two forms. First, 
there is one in which there is merely the precodous sexual develop- 
ment and the excessive muscular strength. These children are 
occasionally e.xhibited in dime museums because of their often 
extraordinarx- strength. French authors have apph'ed to them 
the term "enfants Hercules.” There is a second form in which, 
in addition to tlie two facts of precodous sexual development and 
excessive muscular strength, there is present obesity. Our pa- 
tient clear!}' belongs to this second group. We have reason to 
infer lliat the obesity in our case is due to a hx'popituitarism. 
In keeping u-ilh this we find the pituitarv', judging from appear- 
ance of the sella turcica, unusually small. Furtlrcr, there appears 
to be an antagonism of function between the adrenal cortex and 
tlie pituitar}'; perhaps in tlie present instance the hormone of 
the adrenal cortex overbalances, so to speak, the hormone of an 
already v.'cak anterior pituitary lobe. 

What is tiie future of such cases as tlie boy before us? We 
will disnii.«s him first, because the stor}’ I have to tell you is 
that oi an unfavorable outcome. In due course, emadation and 
great waakness replace tlic obesity and excessive muscular 
strength, and the diilclren die witli all of the symptoms of Addi- 
son s dhc.'uc. It would appear tliat the neoplasm beginning in 
the adrenal cortex sooner or later involves iJie medulla, the 
chro.mafnn .system, as well, with dcatli as the outcome. Glandu- 
l.ar therapeutics appears in tlicse cases to be of no avail; nor arc 
the patients suitable cases for surgical c.xploration or treatment. 
I ou v.-ill remember, also, tliat the skiagraph of the abdomen gave 
u*: no infnnnation in Oic present instance; a result which indeed, 
1 anticipated. 


'i he ill 
a little cn! 


vroid gland, I 
arred; in spite 


will recall to your minds, is apparently 
of Use nbc.dty Uic right lobe i.s palpable. 
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I am inclined to regard tins sjrmptom as an effort at compensa- 
tion, 7 . c., an effort to compensate for tlie deficient pituitan' 
acti\aty. 

In stud 3 dng cases of precocious sexual development wc should 
bear in mind tlie r61c played by tlie pineal gland. It is now a 
well-known and admitted fact that premature involution of the 
pineal gland — /. c., h}TDopinealism — is attended by a precodous 
se.\'ual development most striking in appearance. TJic genitals 
become adult in character in botli boys and girls; sometimes the 
change takes place at a remarkably early age, c. g., at five j'ears or 
earher. At tlie same time tlie child becomes precocious intellectu- 
ally ; often to a very marked degree. There is, however, no increase 
in muscular strength and tlicrc is no adiposity. Finally, the fact 
tliat the lesion in the pineal gland constitutes a tumor formation 
enables us at once to distinguish such a case from tlie one before 
us. There is headache, vomiting, optic neuritis; and moreover— 
and tius is most important — because of tlie pressure which the 
pineal tumor may exert on the fourth pair of nerves at tlicir 
e.xit from tlie midbrain, tlicrc is apt to be a double superior 
oblique palsy; otlier ocular palsies maj% of course, also be met 
with. The case of tlie boy which wc have just studied is clearly 
not one of pineal disease. 

The tliird patient I have to show j'ou also presents problems 
of the internal secretions. The patient, a woman aged thirty- 
five, was admitted to tlic women’s nervous ward on September 2-1, 
1920. She complained cspeciallj' of pain in the head, neck, and 
shoulders. The family historj- was practically’ negative; both 
parents and tw’o brothers living and well; one brother dead of an 
accident. No history of cardiorenal or vascular disease in the 
family, no historj’ of tuberculosis or malignancy. 

Her personal history’ is unimportant as regards tlie infectious 
diseases of childhood. She had measles, mumps, cliickcn-pox, 
and diphtheria. Menstruation began rather early’, namely’, at 
elei’cn; it has been at times irregular and regular; always painful, 
lasting se%’cn day's. I am inclined to regard tlus menstrual history' 
as very’ significant. She often had attacks of sore tliroat; tonsil- 
lectomy' was performed in 190S. In 1909 fell and broke "left 
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\\Tist and fingers” and hurt her spine. W'as unconscious for a 
short while. A doctor was called the ne.\'t morning and her 
wTist put in a splint. She suffered fainting attacks and dizzy 
spclls for twelve months after this. Then she was taken to the 
Cooper Hospital. She saj's she was unconscious for five daj's. 
Sa\-s “they called it ‘spinal meningitis.’ ” Neck, spine, and legs 
were rigid. She was in the hospital for ten days; went home 
for four daj's, and then returned to the hospital for fifteen more 
days. Patient saj’s she “was in a semiconscious condition for she 
days.” She was taken home and was sick in bed for two j'ears. 
Then she was better. 

She gives the following account of her present illness: Began 
in 1912, when her left arm would “turn in and up on her.” It 
was painful, and the pain would go up the arm across the back of 
llie ned: to tlie cars. Then she noticed a slight puffincss on the 
back of tlie amis, cspcdally the left. It was painful to touch. 
Then she also noticed that her right hip was swollen and she 
sufTcred from cramps in the legs. These arc worse at night. 
She has been this same way off and on for the last eight j-ears. 

When admitted to tlie hospital it ivas noted that she was 
obese, weak, and nervous. As I now' e.vamine her before you, 
you will ob.scrv'c tliat the fatty tissue is not evenly distributed. 
Extensive diffuse fatty deposits arc found over the abdomen, over 
the tliiglis, about the knees, over the back of the left forearm, and 
to a less marked axtent over the back and shoulders. There is 
also a diffuse increase of fatty tissue over tlie remaining portions 
of the trunk and limbs; the face, hands, and feet, however, arc 
free. You will note further, as I axamine the fatty deposit, that 
the patient flinches and cries out and protests. In other words, 
the fatty masses are p.ainful to pressure. From the account 
whidi she has given us it Ls crident that they arc also the scat 
of spontaneous p.ain. 

This p.aticnt present; Uic tivo characteristic sj'mptoms — 
fatly deposit and pain — of tlie affection whicli I described many 
a^ars .ago and to wliidi I gave the name adiposis dolorosa, 
laltydcporit: assodated witlj .'jxmtancous pain or pain upon pres- 
sure present tb.cmsdvcs unrlcr three different .aspects. Sometimes 
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tliey are small, of variable dimensions, distinct from one anotlicr, 
and readily isolated. Under these drcumstances they present 
what ^h’taut, a French -wrtier, has termed the nodular form of tl:e 
disease. At other times, as in the present case, they form c.\ten- 
sive diffuse masses variously located. To this condition A^itaut 
has given the name of the localized diffuse form. Finally, the 
deposit may not be localized, but may be widely diffused, in- 
volving more or less the entire body, save the face, hands, or feet. 
To this condition Vitaut has given the name of tlie generalized 
diffuse form. These distinctions are important to bear in mind, as 
they have, as we will see, a distinct bearing upon the prognosis. 

In addition to the fatty swelling and pain tliese patients also 
present as a cardinal sjmptom — asthem’a. The patient is verj’ 
readily exhausted. This weakness is most marked in tlie general- 
ized diffuse form, less pronounced in the localized diffuse form, 
and least marked in the nodular form. It is always a striking 
feature in cases that are at all advanced. Indeed, tire patient 
frequently becomes bed-ridden by reason of tliis weakness. Fest 
in bed, too, is often necessitated by the fact that the pain becomes 
worse upon e-xertion. 

In addition to the fatty deposits, the pain and tenderness, 
psychic sjmptoms or sjmptoms psychic in origin may be present. 
Great irritability, depression, and sleep disturbances may be 
met with. Rarely mental disturbances so serious in nature as to 
necessitate tlie isolation or the commitment of the patient occur. 
At other times the symptoms of h3'steria are superimposed upon 
those of the adiposis dolorosa. This has, indeed, occurred 
in tlie patient before us. 

'\^^len we make a general neurologic e.xamination of tliis pa- 
tient, we note a segmental anesthesia or, rather, hypcstiiesia, in- 
vohing the left forearm, and, in addition to tlie pain and tender- 
ness associated vith the fattj’’ deposits, we fmd an e.xcccdingly 
small area of hjperestliesia — so small that it can be co^•ercd b}' tlie 
finger-tip — immediately below the right mastoid process, ^^^lcn 
this area is touched the patient protests and tlie head is pulled 
from side to side in a series of jerky movements. These simulate 
a conxmlsion; tlicj’ are not attended b}’ an.v modification of 
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cotisdousncss, and rapidlj' subside. They almost suggest in their 
character volitional movements. It is CNddent that there is in 
the neighborhood of the mastoid a “hysterogenic zone.” Other 
and more diffuse areas of h}'peresthesia are found on the palmar 
surface of the left hand. 

It is quite eddent that in this patient the h\'steria must be 
dearly and sharply differentiated from the underljing adipoas 
dolorosa. The hysteric sraptoms may have had their origin in 
tlic suggestion offered by some trauma, espedally in a patient 
vhosc tissues are ahead}' painful from adiposis dolorosa. 

IMiat most concerns us is the patholog}' of the latter affection. 
Autopsies have revealed disease of both the thyroid and pitiutar}’ 
glands. Time -ivill not permit of a detailed account of the find- 
ings; suffice it to say that they are of such a nature as to justify 
the inference that the endocrin functions of both glands are 
seriously disturbed — possibly a d}'sth}Toidism and a dyspituitar- 
ism. In the tlrNToid gland, for instance, the changes observed 
may be indicative in part of hr'pertrophy and in part of atrophy. 
The changes in the pituitarj' have been variously described as 
glioma, adenocarcinoma, and alveolar cardnoraa. Certainly 
enough has been found to indicate a disturbance of pituitar}- 
function, and probably a disturbance related to the adiposis 
present. It is hardly ncccsssai}' to allude again to the carbo- 
hydrate function of tlic anterior lobe of the pituitar}' nor to 
recall ho'.v its destruction is attended by diminution and loss of 
carbohydrate tolerance and assimilation, and tlie consequent 
heaping up of fatty tissue. As regards the tliyroid involve- 
ment, it is not impossible that tliis is sccondar}' to the pituitar}' 
disc.-isc, and is an incomplete effort at compensation. 

.■\s far ns the pain is concerned, microscopic examination of 
the fatly masses obtained at autops}' or e.\dscd during life, reveal 
••m inlc.’‘?lilial neuritis of Uie nerx-c-fibers contained in tlic dc- 
P'^sits. and tlic pain is tlms readily explained. As to tlic cause of 
the neuritis, hoivcvcr, a speculative ansver alone c.in be given. 
I’crhaps it is due to some toxic or j>crvcrtc<l hormone the result of 
t?:c alinorrr.al pituitar}- or tliyroid action, or possibly to a hormone 
'Ic.ivc'i from the f.atty lisme it'clf. Ho'.v far the latter mav 
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depart from tlie normal has been shoAra by the finding wthin it 
of numerous hemol3Tnph glands. 

I^Tiat shall we sa}’- as to prognosis? Experience shows that 
cases presenting the nodular form may persist for many years 
without deterioration of the general health. In the localized 
diffuse form the prognosis is far more serious; quite frequently in 
my e-xperience this form passes into the generalized diffuse form in 
the course of time, and the prognosis of the diffuse form when 
once established is usually quite grave. After a nmnber of years, 
frequently only tw’o or three, the asthenia and exhaustion of the 
patient become so profound that death ensues; or some visceral 
comph'cation, in itself slight perhaps, hastens, in the already 
weakened patient, the fatal end. 

The question that concerns, us as of practical importance to 
the patient is, of course, that of treatment. Naturally, tlic 
administration of thjToid extract suggests itself. This, in m}' 
hands, has in the nodular form and in the localized diffuse form, 
when not too far advanced, jielded at times most satisfactory 
results, the increase of the fatt}’’ deposits being inhibited and 
even occasionally diminished. In the generalized diffuse form 
thjToid extract has made, in my e.xperience, much less impres- 
sion; at times none at all. 

The pain can to a great extent be controlled or allevdatcd 
by aspirin, salophen, or other salicylates. The astlienia, cardiac 
weakness, and other sjmptoms may be met by tire administration 
from time to time of digitalis, stryclmin, or pituitrin. Iron may 
also be giv'en, but the administration of these remedies docs not 
seem to exert much influence on the progress of tlie case. Per- 
haps the pituitrin should be given a more extended trial. In 
tlie present case, which I hav^e now dismissed from the room, we 
are apparently losing groimd. She has lost instead of gained in 
strength. Unfortunately, too, she has recently suffered from an 
intercurrent tonsillitis which has accentuated her weakness. 
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DISCUSSION OF THE TREATMENT OF A CASE OF 
CHRONIC ARTHRITIS, WITH LAMBLIASIS, BY DUO- 
DENAL BILIARY DRAINAGE 

Tni: gentleman whose verj* interesting case I wish to present 
to you is a doctor of pliilosophy, filty-ninc years of age. He 
h.as been suffering from arthritis deformans, which began quite 
insidiously less th.an four years ago. It commenced Avith a 
sense of soreness in both knees when walking and a sense of 
stiffness in them when sitting. With unusual rapidity it prog- 
rcs^Kjd to ankles and small joints of the feet, and almost simulta- 
neously to shoulders, elbows, and more particularly to the wrists 
and small joints of Oic hands. There was progressive limitation 
of motion and a constant sense of soreness and stiffness in the 
joints tliat fluctuated in its intensity, but never amounted to 
acute pain. 

He was fir.'t seen by me on October 15, 1920, at which time 
he was considerably better tlian in 1918, when he took the bath 
UcaUncnls at Mt. Clemens. This failed, however, to arrest 
the progrc.-.s of his arUmtis, amd during 1919 and 1920 Dr. J. Tor- 
rance Rugh had given him courses of injections of a stod: poly- 
b.’.ctc.dn and the oral administration of the Badllus bulgaricus, 
which l«rh Dr. Rugh and the patient bcb*c\-cd was followed by 
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some improvement in his condition. But during tlie summer of 
1920 Dr. Rugh inclined to the opinion tliat the patient’s gall- 
bladder might be the focus of major infection in his case, and 
referred him to me to determine this fact by direct e.\’ammation, 
and to see what might be the effect on liis arthritis as a result 
of a non-surgical course of biliary drainage. 

Therefore, on October 15, 1920, Dr. T. presented liimself 
for his preliminary studies. Historically tlierc were obtained 
from the patient the following facts: His cliief presenting 
complaint was soreness and stiffness and limitation of movement 
of many joints, cliiefl}' of the hands, wrists, knees, ankles, and 
feet, although tlie elbows, shoulders, and vertebral column were 
also complained of. For three years the doctor had been unable 
to dress or imdress himself imassistcd on account of tlic limitation 
of movement in hands, wrists, elbows, and shoulders, and for 
the same period walking had been most difficult even witli the 
help of a cane. There were periods of fluctuating swelling and 
non-inflammatory edema of tlie hands, knees, and feet, but no 
real pain, surface redness, or superficial lieat. 

As a minor complaint, apparently of little importance to 
him, it appeared that he had had a chronic cough with muco- 
purulent expectoration as far back as he could remember. 

There was no liistory of infections except a pneumonia 
twenty-five years previously and an attack of jaundice six years 
ago that had lasted for only one week. 

Other than this he complained of practically nothing e.xccpt 
that he became fatigued unusually easily. It was found, however, 
that he had had rather progressive loss of weight of approximately 
30 pounds during the past three or four years. Historically 
there were no complaints in regard to the gastro-intcstinal 
system. All foods seemed to agree with him perfectly^ There 
was no nausea, regurgitations, or heartburn; no vomiting and 
absolutely no abdominal distress. His bowel movements were 
quite normal as a general rule, occasionally inclined to be slightly 
constipated, but at no time within his memory’ has he had 
diarrhea. This last point in his lustory is wortli while remember- 
ing. 



CHKONIC ARTHRITIS V-TTH LAI.IBmSIS 


^^55 


On physical examination he appeared quite obviously 
crippled, walking v.ith a cane nith difficulty. His skin was both 
sallo'.v and suggested an anemia. His conjunctix-al and buccal 
membranes were quite definitely pale. His superficial arteries 
showed a moderate sclerosis. His tongue was clean, the tonsils, 
teeth, gums, and sinuses were apparently healthy for a man of 
his years and gave no e\-idcnce of ha\-ing been prexfiously in- 
fected. His pupillaiy-, superficial, and deep reflexes were normal. 
There was no glandular adenopathy. The thorax was somewhat 
barrel shaped, and Ins lungs were definitely emph>-sematous. 
Scattered tlwoughout both anterior and posterior chests were 
heard fine crepitant rales with larger moist rales over the larger 
bronduffi, which suggested a chronic intracapillary bronchitis as 
well as involvement of the bronchial trunks. His heart was 
definitely but moderately hj-pertrophied, with a somewhat 
weakened myocardium, but intact valves. The s>*stoh‘c blood- 
pressure was 125, tlic diastolic SO. 

Abdominally, c.xccpt for slight tenderness on deep pressure 
over McBumcy's point and over the gall-bladder region, nothing 
abnormal v.-as found. The stomach and colon were normal in 
sire, shape and position, and were apparently free of adhesions. 
There v.m? no unusual intestinal peristalsis, borborx'gmus, or 
unusual accumulation of intestinal gas. 

The examination of his e.xtrcmitic5 and joints showed a 
con.'idcrablc pcria.rlicular swelling and thickening in the fingers, 
wrist'. dbov;5, and shoulders, with limitation of motion and loss 
of power. In these joints there was crepitation on movement, 
hut no pain unless tlic joints were overextended. The Lands at 
rest fell into the position of ulna.r deflection. The knees and 


.ankles shov.Cfl .a motlcratc a.mount of swelling with crepitation, 
but not as markc<l limitation of morion as was seen in the other 
joint'. 1 here v.-as no sense of heat or Sign of redness in any joints. 

Coming now to a consideration of the various tedmical 
cmmirmlions m.adc in his case, wc find tlrat his blood showed a 


nv-.-crate gr.uie of secondary .anc.mj.a. with .a hemoglobin of 
f'5 F-T cent. (D.arc) and a color index of npproxim.atcly 0.7. 
H: ' :cukf^.cy tes were S220 .and the duTcrenrial count was as follows : 
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Pmn., 74 per cent; lymph., 21 per cent.; 1. monos., 4 per cent.; 
trans., 1 per cent. There were no eosinophils or basophils. 
The red blood-cells showed some variation in size and staining 
reaction, but in general gave tlie appearance of a secondary 
anemia. There were no nucleated reds. 

Examinations of his urine were, in general, light amber, 
acid, specific gravity from 1.010 to 1.020, very occasional traces 
of albumin, no sugar, and microscopically showed quite a number 
of cylindroids, occasional epithelial cells, but no casts. His 
phenolsulphoncphthalein functional test gave SO per cent, 
elimination in two hours. 

Analyzing lu’s aise tlrus far, we have no difficulty in recogniz- 
ing an artliritis, which, according to Barker’s* classification, 
seems best to fit into the pictmc of citlier a clironic arthropathy 
secondary to some infectious process, or a primary chronic (pro- 
gressive) polyarthritis of subvariety (A) : pulmonary emphysema 
with chronic bronchitis; chronic myocarditis; a possibility of 
clironic intersitial nephritis of low grade, and a secondary 
anemia. But such an analysis, like so many otliers, stops 
short of giving us tlie kind of information wluch we most 
desire, namely. Hie factors which produced tin's clinical picture 
and the factors wliich might serve to aggravate it. In all such 
problems it is important to e.vaminc all bodily functions and to 
work out if possible a definite bactcriologic, metabolic, or clicm- 
ical causation. 

Proceeding, tlien, to a clim'cal and laboratory study of his 
gastro-intcstinal tract, it was found that his stomach analysis 
showed a clironic aitarrhal subacid gastritis with an inflamed 
and possibly' erosive mucous membrane (Fig. 124). There was no 
tendency' to digestive biliary regurgiUition, but on several oc- 
casions tlicre was well-marked regurgiUition of bile in the fasUng 
residuum, and the mucous .secretion was unu.sually' pronounced 
and very' thick and tenadous. 'J'hc microscopy' of tlie fasUng 
residuum when unhilc-slaincd showed a moderate amount of 
exfoUated gastric epithelium, but a very' much larger proportion 
of extragastric epithelium, swallowed and chiefly' identified as 
coming from the respiratory tract. On the otlicr hand, the 
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microscopy of the fasting residuum when bile-stair.cd showed a 
very large amount of bxle-stained pus-cells •with bile-stained 
cuboidal and short columnar epitheh'um, simply swarming with 
bacteria in which a motile badllus predominated. This very" 
definitely furnished a clue to the possibility of a duodenal or 
bib’aiy tract inflammation or infection. 
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The stomach was then thoroughly washed, astringed, and 
di'^infcctcd according to methods which I have already pub- 
!i5hetl.=’ > in order to prepare the stomadi thoroughly, so that 
v.h.cn our tuljc is allowed to pass to the duodenum our micro- 
scopic examination of the duodenal residuum is less confused. 
In th;< patient’s case the lube entered tlic duodenum normallv 
in twenty minutes, the common bile-duct was found open, 
which, .as 1 have already st.atcd, seems to suggest a disturbance 
in bili.ary physidog}-. ;\n c.xaminalion micro.-copically of this 



1 1 $8 B. B. V. LYON, BABTLE, ELLISON, RICHAIUJSON 

very thick, tenacious, bile-stained, mucoid lim'd sho^Yed extra- 
ordinarily large amounts of exfoliated, degenerated, cuboidal, 
duodenal epitheb'al cells, apparently broken off in large masses 
which were simply swarming with Lamblia (perhaps better 
called Giardia) intestinalis. In addition, there was a great 
amoimt of mucus appearing in strands, heavily studded mth 
amorphous bile-salts and pus-cells, and here, as well as scattered 
throughout all fields, was an rmusually heavy bacterial flora of 
motile short bacilli. In addition, there were considerable 
numbers of heavily bUe-stained short columnar epithelium 
apparently from the bile-ducts. The giardia were in countless 
numbers, very actively motile, and were not bile stained. Here 
then we encoimter a very suggestive factor either in the causation 
or in the aggravation of this patient’s clinical picture. 

Following the removal of the duodenal fluid for a cytologic 
examination, magnesium sulphate in 33 per cent, solution was 
introduced into the doctor’s duodenum and his gall-bladder was 
emptied and his bile-ducts drained according to methods with 
which you are now famih'ar.^’ ’ This patient’s gall-bladder was 
found to be atonic and contained a static, greenish-brown bile in 
amounts which varied between 50 and 120 c.c. It was somewhat 
turbid and contained a considerable amount of flocculent sedi- 
ment, had a very definitely increased viscosity and an increased 
amount of microscopic mucus, and very large quantities of 
amorphous bile-salts, but never any crystals. There was some 
slight tendency to deepening in the color of his liver bile which 
suggested the beginnings of a biliary cirrhosis. Cultures from 
his duodemun and from his gall-bladder biles were e.\-amincd by 
Dr. Richardson who recovered the Bacillus coli communior in 
pure culture and occurring in an unusually heavy growth. A 
vaccine was prepared from tlus culture. 

Stool examinations showed a moderately strong reaction for 
occult blood and quite large numbers of giardia ej'sts, but no 
imcysted forms either motile or othenv'isc. His stools were, as a 
rule, well formed, brownish yellow, with a ratlier sour odor. 

His sputa examinations were negative for add-fast bacilli, but 
contained a mixed bacterial flora and quite numerous pus-cclls. 
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Nov,' you ■R'ill see ive can advance one step fxirther in a more 
intelligent rcv'iew of this patient's case, and it becomes a question 
of attempting to determine what eEect a colon infection of his 
gall-bladder and duodenum, together with a parasitic infection 
of lambliasis, may have had in the production of his arthritis and 
the other features of his clinical picture, and, if not productive of 
it, how much they may have aggravated it. 

In regard to colon infections of the gall-bladder and duo- 
denum, we have come to the opinion that in those cultures made 
from tliesc sources when we recover very heavy growths of Bacil- 
lus coli sufficient to grossly cloud our broth flasks on standing at 
room temperature for even a few hours, and which produce a 
very distinct colon odor within this short period, or when they 
grow vciy luxuriant cultures on agar within a similar period, we 
come to the opinion, as I say, that this is a palhologically in- 
creased colon bacilli flora. For a number of years there was a 
tendency to consider the duodenum normally quite sterile. Now, 
I feel sure, this opim'on has been modified, for we do find the 
colon bacillus and other intestinal flora, more commonly resident 
in the lower ileum and especially in the colon, nevertheless do in 
certain apparently normal cases reach as high as the duodenum, 
but rarelv’ in large numbers unless they find some suitable 
pabulum in that zone on which to flourish. Reviewing our last 
SS pathologic gall-bladders and duodenums bacteriologically 
studied, I find that Dr. Richardson was able to recover the colon 
bacillus only 1 1 times or in 1 5 per cent, of these pathologic cases, 
whcrc.as he found 50 per cent, of various strains of streptococci, 
25 per cent, of various strains of staphylococci, 8 per cent, of 
Bacillus sublilis, and I per cent, each of Bacillus pyocj-aneus 
and Bacillus tv-phosus. Therefore perhaps we may be permitted 
to jusUtlvbly consider tlic rccovcrv- of a heavy growth of colon 
horn this patient's case as being a patliologic factor wlfich may 
have contributed directly to tlic production of lus arthritis. It 
h to be remembered, however, Urat where wc get tlicsc cnormou.^lv 
heavy growtlus of colon bacilli wc arc dealing vviUr an organism 
■^hich grows rapidly and has a marked tendenev- to overgrow the 
ether pathogenic organisms mentioned above with the exception 
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of Badllus subtilis and BadUus pyoc 3 'aneus. Therefore wc 
cannot entirely exdude the possibility of pathogenic organisms 
carried to the duodenal-bih'ary zone by direct contamination from 
swallowed purulent sputiun from this patient’s chronically 
inflamed bronchial tree, especially since we found coed in our 
fresh preparations from his fasting stomach. 

Now, for a few moments it •ndll be wortli while to discuss 
the question of the lamblia infection in this patient’s case. This 
parasitical infection shows always a great predilection for, if not 
an e.\'dusive tendency to attack, the duodeniun and jejunum. 
It is a condition that has been imtil very recently considered a 
rarity in temperate zones if one may judge from the literature. 
Until within the last five years there have been extremely few 
cases put on record, and the largest series, I believe, occurred 
within the personal observation of Dr. John C. Hemmcter, of 
Baltimore, who reported about 16 such cases. A smaller series 
had likewise been reported by Dr. Frank Smithies, of Chicago. 
It is unquestionable that this infection flourishes to a greater 
e.xtent in tropical and subtropical countries, but its occurrence 
in temperate climates has been shown inaeased beyond our 
former beliefs as a larger niunber of men have become interested 
in the detection of the disease. The recognition of it has come 
chiefly from the finding of the encysted parasite in the stools, 
and there has been a very distinct failure to routinely seek for 
its presence in its actively motile state in the duodenum. Its 
incidence ma}”^ become larger if we extend our routine e-xamina- 
tions of the duodemun to include a search for it. During the last 
six months 3 such cases have come within mj'^ personal observa- 
tion, and all were diagnosed in the fresh state by recovering the 
living parasite from the duodenum. Within recent j’cars it has 
been proved that the lamblia may infest otlier mucous surfaces 
beside the duodenum and jejunum, since Smithies and, I bc- 
h'eve, Hemmeter have reported its recover}" from the gall-blad- 
der at operation. Their finding in the gall-bladder, therefore, 
argues vei}’ strongly for the possibility of ascending infections of 
the common duct and gall-bladder by direct extension from the 
duodenum, since obxdously these parasites are not likely to 
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have been carried to the gall-bladder by way o{ the blood- 


stream. 

In reuemng the recent literature on the subject it was found 
that with one c.vccption« the diagnoris of lambliasis was based on 
the discover}' of cj-sts, and at times free forms of this organism, 
in the stools. 

The question of the classification of this flagellate is still an 
open one. Noc* disagrees with Benson’s di\ision into special 
t}'pC 5 in man, mouse, and rabbit, based on difference in size of 
organism and form of “third nucleus.” Kofoid d aP find that 
tl\c morpholog}' of the organism of trench diarrhea is the same 
tiS that found in tire meadow mouse — the ‘TDachshrmd rat” 
of the trenches — and agrees with Porter that the spedes are 
tran.-fcrablc. Isoc also does not believe in the union of two 
organisms to form a ej'st, but believes rather in a longitudinal 
di\i5ion within the cj-st, not limited to the formation of two 
organisms. Lcdingham and Pcnfold* believe that there is litUc 
doubt that ca-st formation is preceded by conjugation of two 
indi\iduals. 

The question of the pathogenicity of this organism is also 
unsettled. Still takes llic e.vtrcme position that Lamblia in- 
IcslinalLs is “responsible for a chronic and intractable diarrhea, 
an infection only minor in importance to amebic da-senterv'.” 
Daniels and Bainnpt agree with him tliat the flagellate is patho- 
genic. Emerson, Stiles, Rodcnwaldt, MeXeal, and Neven- 
Ecmnirc tiuni: tliat it may prolong a prc-c.\isling condition, 
where.-is Brown, Park and Williams, Barker, Besson, Albut and 
Rollcsion, and other oi lire older writers state that it is non- 
pr.tl'.ogcnic. 


The whole question was redved during the Great War. 
prind]>al!y due to the rcjx)rtcd findings of Uiis organism in troops 
invaiiiicd home, cspcd.ally from Gallipoli, with s\-mptoms of 
dwt enter}'. In L’ifi consecutive cases of “dyscntci}-'’ Kennedy 
.md Ko.rnwamc’ found 12 ctj^c-s in which no organism other th.an 
the !.-unb!;.a couid be found, ahho-ugh primary amebic dyscnlcrv' 
co'dd not be cxciudc'l (these cases Ind had cmeiin on ihcir wav 
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among 1305 patients, and in both hiunan and animal lambliasis 
stool, and at postmortem found that erosion and distortion of the 
intestinal epithelial cells had occurred owing to the direct suctorial 
action of the flagellate. Logan and Sanford'® found 66 cases in 
6000 patients, mostly from the northern United States, in 4 of 
whom it was the only organism foimd that could account for tlie 
symptoms. From their studies they conclude that Lamblia 
intestinalis is probably pathogenic and that there is no definite 
s}’ndrome. Cade and Hollande" report on 10 cases under their 
care, the chief sjmptom being diarrhea generally of long duration 
with intermissions. Lamblia is also foimd very frequently in 
association with other intestinal parasites, and Billings'" w’am.s 
that "the mere finding of the lamblia does not prove that it is 
the sole cause.” The clinician must, by a careful study, eliminate 
other diarrheal affections, in which its presence may be a mere 
coincidence and not of etiologic importance. 

It was generally supposed that lambliasis w'as limited to 
tropical and subtropical climates, hut with more careful e.'camina- 
tion it is becoming more eiddent that the distribution of tlie 
parasite must include temperate climates as well. 

The most striking thing in a re\new' of the h’tcrature is the 
fact that up to 1917 absolutelj' no successful method of treat- 
ment had been suggested. All the usual anthelmintics proved 
useless and emetin was of no avail. In a personal communica- 
tion from Dr. Hemmeter, of Baltimore, and in a paper read before 
the American Gastro-enterological Sodety in May, 1920, he 
states that he has treated several cases of lambh'asis by “mechan- 
ical washing out of the lambh'a by progressively entering the 
upper bowel with the intestinal tube, further and further. As 
a vehicle I use Ringer’s solution, weak solutions of methyl-blue 
or thymol.” He also stales that "compounds that liberate 
formaldehyd, like luppol in alkaline solution, and pass tlirough 
the enteroportal circulation many times are effectual (most so m 
my last 3 cases) because this rcabsorption and resecretion through 
tlie bile is kept up by the normal physiolog}' a long time. 

All so-called cures must be c.\'amined in the fight of the work of 
Porter'" and Dobell and Low." The former found that the 
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number of Q-sts var>’ from day to day, and that the periodidty 
in maximum number of cj'sts was about fourteen days. The 
latter’s study of a healthy man with a pure infection is most 
instructive. They examined the stool for a hundred consecutive 
days, finding sixty-two negative days and thirt>'-eight positive 
days, witli negative sequences of nine, ten, and seven days. They 
then gave courses of bismuth salicydate, beta-naphthol, methy- 
Icne-bluc, turpentine, and guaiacol carbonate, but could show no 
run of consecutive negative days as long as during the untreated 
period, during and after treatment there being fifty consecutive 
positive daj'S. 

It was not until 1917 that Yakimoff cl used arsphenamine 
in treating, experimentally, white mice infected with lamblia. 
They used it in 1:300 to 1:1000 solution, giving 1 c.c. for 20 
grams body weight of mouse, finding that 1 : 1000 solution seemed 
to answer— no lamblia being found in the intestines when mice 
were killed one to three months after infection. 

Kofoid cl aV- also used arsphenamine in rats, and found 
that -h4 to +S the human dose prorated to body weight of rat, 
freed the animal of lamblia, but that single doses, comparable 
to the human dose, had no cfTcct; but they did not study re- 
pc.ated doses of this amount. 

Carr and Chandler’' report the use of neo-arsphenamine in 
1 case, in man, witii relapse after one injection, but no relapse 
for five months after three subsequent injections of tliat drug. 

7 ids use of arsphenamine seems to ofTcr the best hope of curing 
t)ie infection, hut it will need more confirmation before it can be 
fully accepted. 

7 he de:cription of these p.arasitcs varies somewhat according 
to the autliorilic.s whidi one consults. For instance, Cammidge’* 
states th-at they arc from 5 to 12 microns broad, whereas Cade 
•and Holl-anciC* state that tJicy arc from 10 to 13 microns long 
by S to 9 microa? wide, YTiic I have made no attempt to 
.accurately measure tliesc parasites in tlic 3 cases in v.-hich I 
have found thent in the liring forms, yet they have seemed to 
average alwul 12 to 20 microns in Icn^ by S to 12 miaons in 
breadth. In shape the parasite on its fiat surface has been dc- 
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scribed as being pear shaped, but there are certain ones which I 
have seen w'hich resemble much more the shape of a racquet, 
being somewhat more oval tlian pear shaped. 

As to its further description, let me quote from Cammidge, 
who says, “The parasite is pear-shaped, and is from 10 to 21 
microns long, and 5 to 12 broad. In its anterior portion is a 
more or less w'ell-marked depression, which constitutes the 
peristome, or mouth opening, of the organism. It is provided 
■with eight flagella grouped in pairs. The first pair are situated 
on the sides of the peristome and are directed backward. The 
second and third pairs arise at the projection at the inferior end 
of the peristome, and likewise project backward. The fourth 
pair issue from the tapering tail-end of the body. In fresh 
specimens the third and fourth pairs are frequently agglutinated 
and cannot separatel}’’ be made out. In specimens killed witli 
perchlorid of mercury they can usually be differentiated. All the 
flagella are about equal length, and measure from 9 to 14 microns. 
The protoplasm is hyaline and finely granular. The orgam'sm is 
surrounded by a fine cell membrane, •whidi can be readily seen in 
fixed specimens. The nucleus is dumb-bell shaped, and h’cs at the 
base of the peristome. Vacuoles and solid inclusions are absent, 
nutrition taking place by osmosis. The parasites live in tljc 
duodenum and jejunum, adhering to the epithelial cells vith its 
peristome. Vflien they reach the large intestine they become 
ency'sted, and are then seen as rormd or oval bodies, measuring 
10 to 14 by 8 to 10 microns, surroimded by a very distinct 
membrane, within ■which lies the folded organism. This is 
the form usually found in tlie feces, and imless tliere is severe 
diarrhea or the patient is well purged ■with sah’nes, the motile 
parasite does not appear. Fresh specimens e.xamined on a warm 
stage e.\hibit rapid but irregular movements.” 

This description is a very' excellent one, but represents tlicir 
c.xamination by oil-immersion lens up to 1500 magnification. 
This magnification is not a practical one to be used in fresh 
specimens obtained from the duodenum. They can be readily 
recognized under low power and the flageUae can very distinctly be 
seen under high power ■with a dry lens. Those of you who have 
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not seen thenv will be proxidcd with a distinct microscopic treat. 
Thev usually occur in enormous numbers in strands of mucus, 
and thc majority of them are seen in their lateral aspect where 
they look verj' much like the profile of the bowl of a spoon 
with a little projection backward at the base. From certain 
angles tliey also resemble in general the shape of a sickle. They 
arc deddedly translucent, and of rather a shiny silveiy gray, with 
a tendency to bluish rcfractibility. The lamblia do not ever 
appear to be stained by the bile. In the fresh unstained prep- 
aration it is not possible to make out the dumb-bell like nucleus 
in the peristome nor to demonstrate any granules. The flagellae 
move verj" actively, and the second, third, and fourth pmrs can 
be most distinctly seen. The second and third pairs appear 
most Aisiblc when the parasite is Ijing on its side. On-ing to 
the suckcr-like action of the peristome it is quite easy to see why 
they can ding closely to the mucosa, perhaps being attached to 
indiddual duodenal cells, and, for this reason, why it is so 
difiicult to dislodge them. 

In the fresh living state they arc quite motile and retain their 
active movement for hours if kept in a moist state on a warm 
stage. Tlicy move cliiefly in a curious gjTating tumbling 
hashion, and sometimes wliirl rapidly like a spinning wheel. 
Tliey do not move far in any one direction nor very’ rapidly 
even when their progress is unimpeded by mucus or other 
debris. 

Now. returning to this patient's case, tlicre arc two interesting 
fc-aturcs concerning liLs lambliasis. First, the fact tliat he has 
never had any tendency to diarrhea, but has rather been more 
inclined to be constipated when his intestinal fimctions deriated 
from normal. 1 his is distinctly out of the ordinary inasmuch as 
tlic larger number of such cases at some lime or other will show 
a very conspicuous diarrhea. Second, it is interesting to specu- 
late where tins patient acquired his infection, and on inquirs' 
wc find that lie luas been in subtropical zones only twice in hi 
life, cncc in Trinidad and Venezuela twenty-seven years ago, and 
again in Trinidad one year later, and that on one of th^ oc- 
ca-inns he Isad slept in a bed just recently vacated by a man who 
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had had the “fever.” But our patient states that he was not 
taken sick. Assuming that he contracted this parasitic infection 
at that time, it must have been present these many years without 
ever producing any pathologic symptoms. 

Now, having determined the presence of this infection, the 
next question arose as to how he might best be treated, and, as 
we have seen from a review of the literature detailed above, the 
condition when treated by mouth, or even locally by the duodenal 
tube, using a large niunber of chemical agents, has proved 
almost entirely unsuccessful in these cases. The use of ars- 
phenamine, very recently introduced into the treatment of 
lambliasis, has up to the present time seemed to have the most 
favorable influence in establishing a real cure. This patient, 
however, showed a disinclination to have arsphenamine used 
in his case, and remembering the successful outcome of the 
second of the three cases, which I have personally seen, imder a 
treatment of continual biliarj'^ drainage with duodenal and 
iejxmal disinfection, this plan was submitted for the doctor's 
approval and was accepted. The principle of this plan of treat- 
ment is based upon my feeling that each parasite that can be 
removed from the duodenum and gotten outside of the body 
before passing through the intestinal tract, at once ceases to be 
a procreative factor in the production of other parasites, and that 
by thus limiting the number that remain, our direct chemical 
parasiticides will have less difflculty in destroying the decreased 
numbers. This has been borne home to me very strongly by 
the impression one receives in seeing the enormous numbers of 
these parasites which one can find in the flocculogranular sedi- 
ments of the centrifuged specimens of duodenal and biliarj'' fluids. 
In the beginning literall)’^ uncountable thousands of them can be 
recovered by a single drainage. Therefore, if this drainage is 
made continuous rather than intermittent, it would seem reason- 
able that we might thus directly remove these parasites from the 
body faster than those left behind can breed, and by introducing 
into the duodenum and jejunum parasitiddal disinfectants sev- 
eral times a day, our chance of killing off the total number in a 
short period may be distinctl}' better. 
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Before starting on this plan of continuous drainage, vrhich 
vras begun on November 26th, this patient had had three duodeno- 
biliarj’ drainages, on October 22d, November 2d, and November 
24th. Each drainage vras follovred by duodenal instillation of 
100 c.c. of 1 : 5000 solution of silvol, and this, in turn, followed 
bv a 250 c.c. duodenal enema of Ringer’s solution containing 
0.5 per cent sodium sulphate. During this month of intermittent 
treatment he also received three intravenous injections of 30 
grains of sodium iodid. By this time he had shown some dis- 
tinct improvement in this arthritis, and duodenal examinations 
for lamblia still demonstrated their presence, but their motilitj-, 
even on the warm stage, was verv' strikingly reduced, and they 
appeared as though distinctly stunned, where before they had 
been so exceedingly motile. 

On November 26th his continuous biliarj' drainage was begim 
and carried out for fourteen and a half days, nith the follon-ing 
nursing directions: “No lunch, and take duodenal tube about 
3 r. at. Wash stomach and do biUar}* drainage in usual waj', and 
follow with duodenal disinfection with 100 c.c. silvol solution 
(using 10 C.C. of the 1:500 silvol solution to 100 c.c. water), 
rcmo\dng what you can, and follow nith duodenal irrigation of 
Ringer’s solution, but use the sodium sulphate, ^ to 1 teaspoon- 
ful, only ever}' second or third day to get good intestinal fluid 
evacu.ation. Keep tlie tube in place day .and m'ght and drain 
cut duodcnal-bili.ar}’ fluid into bottles day and m’ght, and record 
ainount-s. Twice cadi day irrigate duodenum with 100 c.c. 
s'uvol solution 1 : 5000, and recover what you can. Every third 
da\- drain gall-bladder in usual way. and record amounts and 
describe color and gross appearance and method of flow. 

Inject vaedne in increa.sing .amounts rxcording to dosage 
duart. 

“Fcfd ly rr.puih. Liquiis cvciy two hours witli strained 
ccTc.ab. cream, and sugar. Boiled rice, crc.am, and sugar. 
Zwomach, cry, .and well dicwcd. butler. 

“Pil pancrobilin, plain. 1 one hour p. c. t. i, d. 

“Pil hc-xamcthylcnamin. gr. 5, t. i. d. 

“Powdered ca.m;d. gr. 3, in each mill: feeding. 
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“Keep mouth very dean. Zindoform mouth-wash; tooth- 
paste (Hunsberger). 

“Chew gum constantly, and spit out saliva.” 

This treatment was carried out at the patient’s home, and 
every third day specimens in the original bottles were sent 
immediately to the office for cytologic examination. On Decem- 
ber 1st lamblia were no longer demonstrable in their fresh state, 
nor were any cysts found in the stools, and there was a verj' 
remarkable improvement in the condition of his joints. The 
swelling was markedly reduced, and there was a very decided 
increase in the limits of mobility. From December 1st, through- 
out the balance of his continuous treatment to December 15th, 
no further lamblia were demonstrated. On December 2d his 
tube w’as vdthdrawn, and full feeding was resumed for three 
days, when the tube was reintroduced and kept in situ in tlie 
duodenum rmtil it was finallj’’ removed. During this period 
of continual drainage, which totaled fourteen and a half days, 
there was extracted from his body and recovered in our colIccUon 
bottles 248 ounces, or Ij quarts, of mixed bile and duodenal 
secretions, or an average of 17 ounces a day. It is quite interest- 
ing to note the relative amoimts of drainage recoverj' during the 
twelve daylight hours from 6 to 6, showing a recovery of 168 
oimces of bile as against 80 ounces of bile recovered during the 
m'ght hours from 6 p. it. to 6 A. M. It was also extremely interest- 
ing to watch the improvement in the character of the bile. The 
nscosit)', due to its great mucus increase, gradually thinned out 
and approached ver}' much more the normal. The gall-bladder 
bile which in the beg innin g was a static deep olive-green black, 
gradual!}’' lightened in color to approach much more the normal 
golden yellow, and similarly the “C” bile, or liver bile, which in 
the beginning suggested the deepened color of a biliar}' cirrhosis, 
gradually cleared up and returned to the normal light lemon 
yellow. 

Coincidently with this there was progressive improvement 
in the condition of the joints, wliich had increased their limits of 
motion to such an extent that on the fifteenth day of Ids treat- 
ment he was able to lace his own shoes. 
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Nov; let me tell you one disappointing sequel. On December 
26th Dr. T. reported for another course of intermittent duodenal 
biliarj- drainage, and at this time Dr. Ellison had no diSculty 
in again demonstrating the presence of actively motile lamblia 
from the duodenal bih'aiy fluids. This, you see, is only thirteen 
daj-s after his period of continuous drainage, during the last ten 
daj-s of which we were entirely unable to demonstrate li\'ing or 
encysted lamblia. Now, how are we to interpret their reap- 
pearance? There was one verj* ob\dous possibility, namely, 
that we had not succeeded in completely destroying the duodenal- 
jejunal infection by tins plan of treatment, although it had been 
entirely successful in a case so treated last summer, which has 
remained lamblia free for several months. Another possibility, 
whose likelihood appeab ver>’ strongly to me, is that in this 
present case the doctor’s gall-bladder is actually infested with 
these parasites, and that these organisms were not chemically 
attacked by the use of the silver salt introduced into the duo- 
denum, and that the reinfection of the upper intestine may have 
resulted from the continuous presence of these parasites irithin 
the gall-bladder. This can only be guessed at, of course, short 
of operative removal or operative drainage of his gall-bladder, 
although wc have fell that early in the study of his case we 
found larger numbers of these parasites from the flocculo- 
granular precipitate occurring in the gall-bladder bottles. One 
other possibility was considered, namely, that the lamblia might 
be carricjd down from the mouth or respiratory passages and be 
demonstrable in the sputum. They were diligently sought for in 
several spedmens of the sputum, but were nevcu found. 

I feel sure that there might be a very great likelihood of arrest- 
ing this infection by the use of arsphenaminc, particularly if 
the solutions were introduced directly into the duodenum as well 
as by rectal instillation, for it is likely that a large part of this 
drug would be absorbed into the portal circulation and re- 
excrctcd through the liver, and Ihcncc pass dircctlv to the 
gall-bladder. 

^ In retrospect I am inclined to feel that the lambliasis in this 
r-atjer.t’5 case did not have any direct pathogenic bearing on the 
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production of the arthritis, inasmuch as at no time has it been 
possible to prove, or even to suggest, tlie likelihood of any 
abnormal symptomatologj’’ resulting from their presence. We 
cannot be so equally sure, however, that tins parasitic infection 
has not had some bearing on aggravating the arthritis and the 
rest of the clinical picture. 

In the concluding moments of this hour I vdsh to call your 
attention to the great possibility that may lie in this method of 
intermittent or continuous drainage of the duodenal-bih'aiy 
sj'stem, in the treatment of certain constitutional or infectious 
diseases. I have secured a quite remarkable success in the treat- 
ment of several cases of arthritis similar to this one, c.\cept that 
a hemolytic variety of streptococcus was the infective agent in 
several cases of biliary drrhosis of long standing, and also in one 
very remarkable case of hemolytic jaundice wth splenomegaly and 
apparently well-advanced biliary cirrhosis, in whom not only was 
there secured very marked improvement in a symptomatic 
sense, but distinct lessening of the jaundice and a subsidence 
in the enlargement of the spleen, so that it could no longer be 
abdominally felt, whereas before it had presented into the ab- 
domen as far as the navel. This case is worthy of being rcsen'cd 
for a detailed discussion in a future lecture. 

It has seemed to me that in this group of cases where a patient 
is being chronically poisoned b}'' a retention of bile or liver 
e.\cretory products, that the miscliicf is kept up because much of 
the load tliat the liver is forced to carry comes back to it again and 
again by the reabsorption from tlie portal circulation of the 
poisonous elements normally excreted in the bile and passed into 
the duodenum for exit tlirough tlie intestinal tract. The h'ver 
then never has a fair chance of reducing its poison load and of 
recovering a normal fimction of its liver cells. Therefore, if by a 
procedure of frequent intermittent or, perhaps in suitable cases, 
continuous bih'ary drainage we remove from the body several 
pints of this poison-laden bile, and not permit it to pass Llirougb 
tlie intestinal tract, where a portion of it will be reabsorbed by tlie 
portal drailation, we tlius give the liver its big chance to recover 
from its to.xcma. 
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CLINIC OF DR. E. J. G. BEARDSLEY 
Jetfersos* Hospitai 


THE HECESSITY FOR AND THE IMPORTANCE OF 
ROUTINE PROCEDURES IN CLINICAL MEDICINE 

It is often a thankless task to redte commonplace medical 
truths. This is particularly likely to be true, no matter how im- 
portant or \ital the lessons that can be learned from them, if 
the stated facts are well known to the audience or to the in- 
diWdual addressed. 

The rcdtal in this historic clinic, however, of long-kno^m, 
commonly acknowledged, and incontestable facts can do no pos- 
sible harm and may influence a certain number of my hearers 
to Uicir advantage and, what is far more important, to the 
advantage of thdr future patients. 

It Ls only fair to warn my audience that every' statement that 
will be made in the lecture'has been made scores of times before 
and has been made in this dinic, from time to time, by authorities 
in medicine since the opening session of our school in medicine. 
The statements to be made today, however, are just as true, just 
as practical, and quite as important as they have ever been in the 
P-ist, and a recognition of the facts just as necessary for true 
success in the practice of medidne. 

The c-rcuse for such a lecture lies in the potential good that 
may be derived from it. Any statement that will tend to 
dsu.ilirc the responsibilities of medical men or any suggestion 
or pl.an that will, or may, aid in malung ph>“idans more helpful 
and c.didcnt is of undoubted value. Before disausing the 
practical import-incc of routine procedures in clinical medicine, 
and iiartiralarly before directing your altc.ntion to the technical 
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details of such procedures, it wall be well for me to remind you 
of the existence in each of us of at least two imfortunate and 
troublesome traits. I refer to carelessness and to lack of sdcntiCc 
thoroughness in our professional work. These t^vo traits have 
in the past, do in thd present, and will continue in the future to 
lead more physicians into the preventable errors of professional 
life than all other causes combined. These traits, seemingly 
vmimportant, have since the beginning of medical liistory proved 
to be the very vulnerable Achilles’ heel of the profession. The 
only safe and sure antidote for these practically universal faults 
is the adoption of, and the rigid adherence to, a practical system 
of routine procedures that will safeguard our patients as well as 
insure oiw professional lives against the evil effects of these vciy 
common and very human failings. 

One fact that we must recognize, acknowledge, and resolutely 
face is that although tlie trait of carelessness and the common 
tendency toward lack of thoroughness may prove to be simply 
an irritating dcGciency or weakness in a man or woman whose 
occupation or business is not vital to the public welfare, the 
c-ristence of the same traits in a physidan, in whose care is 
entrusted both the health and the very life of his patients, may 
prove to be a very serious and dangerous defect, not only to the 
health of the individual patient but also to the public health as 
well. There is no profession in which it is so essential tlrat care- 
lessness and lack of thoroughness in one’s work be reduced to a 
minimum as in the w’ork of a physidan. The tendency to slight 
certain features of our work is constantly within us and must be 
guarded against at all times if we arc to carry on, as we all wish 
to do, the best kind of medical work. 

Careless or indifferent work in medidne transforms tliat 
which should be an ideal profession into a “privileged business,’’ 
the transactions of which arc, in the nature of the case, unfair 
to the patient, the public, and the medical profession. 

We physidans arc licensed by the authorities of tlie State to 
practice the art of healing the sick and, e.vccpt for an enlightened 
pubh’c opim'on, our omi consdcncc is our only' guide as to how 
tlioroughly and well our work should be done. 
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We live in an age in vrhicli the profession of medicine is freely 
and commonly criticised or, rather, one commonly bears repre- 
sentatives of the profession critidsed. The statement is com- 
monly made that physicians, not infrequently, fail to return 
full value in scientific diagnosis, care, and thought for the money 
received from patients. The most distressing feature of such 
criticism is, in certain cases, its justice. 

That it is unfair that the entire profession should be con- 
demned because of the failure of certain members to live up to 
their obligations is obdous, but that there should be so many 
occasions for just complaint against members of the medical 
profession is most unfortunate. No la}' critic can possibly be as 
Avell aware, as is the ph}rician, regarding the amount of inferior 
medical work done by a certain proportion of the members of 
the medical profession. It is important, therefore, that tlie 
united profession should earnestly seek for the causes of the 
poor or indifferent professional work and seek to apply such 
remedies as will lead to a correction of the evil. 

Just as the lad: of reasonable cffidenc}' in a certxun proportion 
of medical students casts serious reflection upon the educational 
opportunities and training of a medical college or hospital, so 
docs the lad: of proper professional ideals and lack of a standard 
of reasonable efficiency among graduate physidans reflect dis- 
credit upon our andent and honorable calling. 

It is a wcll-knov,-n fact, and a sLatement of it not likdy to be 


disputed, lliat there has never been a time in the historj' of 
mcflidnc when the sdcntific preparation and training for those 
who seeV: to become members of tlic medical profession has been 


so generally satisfaclor}'. Certainly there has never been a 
tim.c wl’.cn the clinical and laboratoiy training for undergraduate 
medical students has been more thoroughly carried out than it 
i? today. \\ hy Uien should tJicrc be so mudi perfectly honest 
and c.-:cntia!ly just critidsm of the professional work of certain 
mc^hca! rum? The ans-.ver lies, at least in great part, in the 
lacn of a proper sense of professional rcsponsibihly and a lack 
of proper ideals in a certain percentage of liccrscd phj-sidans. 
?dar.y of thc<;c licentiates in medidne are so-called “good 
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business men” who mistalce the relative value of quantity of 
medical work done for quality of real professional ser\ace ren- 
dered. If judged by proper professional and scientific standards a 
great deal of the medical work performed by sucli physicians 
would be condemned. A greater number of medical offenders, 
however, comprise men who gradually and almost inadvertently 
drift into careless medical habits and methods for tlie lack of some 
impelling e.vample to do better and more efficient work. 

The hope for better medical ideals and tlierefore for better 
medical work lies in the students of today and tomorrow as well 
as in the teachers and leaders of the profession, and seems to me 
to largely depend upon whether the latter arc Billing to take the 
time and opportunity to inculcate higher and better ideals 
along with the acknowledged superior technical education and 
traim’ng into the minds and hearts of our coming generations of 
medical practitioners. 

The medical profession of today needs nothing so much as it 
needs leaders who combine the necessary qualities of tlic highest 
ideals with the best modern sdentific training. 

A medical rcadval, in which cadi representative of our pro- 
fession would search his medical life, instead of his soul, for 
the sin of ineffidency would probably have a most desirable 
and stimulating effect upon all of us. Oh, for another beloved 
modem Hippocrates possessing a personality similar to and 
being endowed ivitli traits resembling those of tlic great Osier so 
lately taken from us and so sadly missed! No medical leader 
in this or any other country ever e.\erdscd a greater influence for 
good than Sir William Osier. And no physidan was ever more 
greatly'^ admired or more truly loved. He was, in very trulli, a 
Master in Mcdidne, a leader and a teacher beyond comparison, 
a noble and true phj^sidan, and a great and good man. 

One of the happiest and most highly valued privileges of a 
medical teacher is tlie favorable opportunity afforded by his 
position for observing and for keeping himself informed of the 
success that comes to his former students. As a tcadicr and 
consultant his daily work very naturally brings him into in- 
timate relations B-ith the family physidan and with the patient 
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and his family, and frequently this intimacj' enables him to 
fairly judge the quantity and quality of the medical services 
rendered. The satisfaction that a teacher feels in witnessing or 
in learning of medical work c-xcellently performed, especially if 
the work was performed by former students, is indeed great, 
while the sense of humiliation and keen disappointment ex- 
pcricnccd when a teacher becomes aware of professional work 
carelessly, badly, or unetb'cally done, particularly if a former 
student i.s responsible, is most disturbing to one’s pride in one’s 
school or in one’s profession. 

Professional success of tlie highest tjpe in medicine can and 
should be judged by the amount and kind of professional work 
performed in tlic interest of the patient, the public, and the 
medical profession rather than by the financial income and 
material prosperity of the physician. Financial success that 
has its foundation based upon industry, efficiency, and the best 
kind of professional work is not only admirable, but it is and 
should be a source of healUiy inspiration to all medical students 
and physicians. An income, however, that is acquired as a 
result of, consciously or unconsdously, lowering one’s personal or 
professional ideals and, more particularly, when gained at the 
potential sacrifice of a patient’s health, as a possible result of 
careless or inefiident professional work, is not to be ended by any 
ph3’sidan wortliy of the name. In the medical profession if one 
docs hi.s work faithfulh', skilfullj', and sdcntifically, and tries, as 
consi.stcntlv' as possible, to practice the precept of the Golden 
Rule in his relations witli his patients and with his fellow prac- 
titioners, he will be sure to achieve an enviable and honorable 

SUCCCiVS. 

Xo truly interested tcadier can come into dail^' contact with 
mcvlical students without becoming greatlv’ interested in their 
profc'sional futures and without becoming dceplj- interested and 
concerned in the practical problems of medical education. The 
more inlim.atcly a teacher is associated with undergraduate 
students the more clearly he comes to rcalmc that the diief 
diificultics tliat tl-.c students encounter in their postgraduate 
live,- .lie r.aufed by the s.amc lad: of routine or syslen^in their 
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professional work that so frequently handicaps them in tlicir 
undergraduate studies. 

After being connected with a medical college in tlie capacity 
of a teacher for a number of years interest in students is bound to 
extend far beyond the confines of one's own school, since all 
younger medical men become in one’s mind, as younger brothers 
who are traveling the same, none too easy road, over which one 
has made progress wth difficulty himself. The rough places in 
this road tliat leads to a useful and honorable place in tlie pro- 
fession of medicine are many, and there vdll never be too great 
a number of those who travel the road who will pause to look 
back and to point out with sympathetic understanding a few 
of the rough places. 'Wffiat a few words of cheer and encourage- 
ment mean to the student, tlic intern, or to tlie y-^oung prac- 
titioner, the majority of whom usually need such encouragement 
very badly, can never be realized by the minority who need them 
not, and who, quite possibly, have never felt the need of inspira- 
tion or stimulus. 

The writer cherishes in his memory^ and wll while life lasts, 
tlie happy' recollection of kindly expressions of interest from the 
lips of those great men in medicine, unfortunately no longer wth 
us except in grateful memory', whose habit it was to cheer young 
men upon their way' with an encouraging smile. If every' dis- 
couraged student, resident physician, or struggling practitioner 
of today could be greeted and inspired by that Master Physician, 
Osier, or by those kindly Km’ghts of Medicine and Surgery Roland 
G. Curtin, James Ty'son, John Musser, E. L. Traudeau, W. L. 
Rodman, Joseph Hearn, or J. William \Wiitc how fortunate they 
would be. 

Fortunately' for y'ou and for me and for the many’ students of 
the future many' of the kindly' hearts that greeted and encouraged 
me tlirough smiling, frcndly lips arc not stilled in dcatli, but Uicir 
friendly personalities remain like helpful beacon lights whose 
rays of friendliness, sympathy', understanding, and good mil 
fight, and will continue to light, many a discouraged professional 
brother on his way. 

You love the names and y’ou love tlie men whose kindliness, 
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as •n-cll as tlieir superior professional skill, has engraved their 
images in my heart. The thought of the tremendous influence 
for good that lias radiated and continues to emanate from these 
men makes me very thankful that Jefferson IMedical College, as 
well as the medical profession of this famous old dty has been 
and is so richly blessed by their presence and by their work. 
We, of this famous old school, must keep in mind the fact that 
the Jefferson Medical College occupies a unique position in the 
medical world. The fact that it is not a part of a university 
sj-stem prejudices many, while tlie lack of a sufficient endomnent 
handicaps both trustees and faculty in their endeavor to provide 
tlic best course of study in practical medicine that can be ob- 
tained. The school’s ancient heritage of a genuinely practical 
curriculum and its near centuiy of honorable and useful past is 
not sufficient to insure its successful future in these days of al- 
most unreasoning objection to the independent medical school 
by tliosc tliat guide the medical destiny of the nation. If our 
school is to have as honorable and as useful a future as she has had 
a glorious past it will require that trustees, faculty, and students 
must be embued with a desire to be connected with the best and 
most practical school of medicine in tlic country and cacli must 
insure its goo<i qualities b\’ unselfishly devoting earnest thought 
and hard work in iLs interests. 

The medical school is poor indeed that mereh' gives to a 
student his technical training in medical science, no matter how 
c.xccllcnt that training may be, if it does not also inspire Mm by 
its traditions and through the influence of its faculty with the 
desire to make his medical life worlhj* of being an alumnus of Ms 
alma mater. A medical school that docs not inspire and in- 
fluence its students to do better professional work than the aver- 
age patient can afford to remunerate for (in coin of tlie realm) 
should be properly dassctl as a “Business College.” We students 
of medidne. old or young, must not forget that Section I of 
Ch.aptcr I of the Principles of Mc<iical Ethics, which our pro- 
fesion adopted as our official rules of conduct, states that "A 
profesrinn has for its prime object Uic scrxacc it can render to 
humanity; reward or flnandal gain should be a .subordinate 
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consideration. The practice of medicine is a profession. In 
choosing this profession an indiwdual assumes an obligation to 
conduct himself in accord with its ideals.” 

If each student and practitioner of medicine could keep ever 
before him a full realization of his responsibility as a member of a 
loved and trusted profession to conscientiously live up to the 
principle of the Golden Rule in his relations with his patients 
there would be a great improvement in the sdence of medicine. 

Just as those phj^idans we meet influence our lives and 
behavior b}'^ their attitude toward thdr profession, their pa- 
tients, and toward other practitioners, so, unconsdously, do 
the writings of those whose words we read. lYho has not 
responded to the inspiration that the beloved Osier wove into 
the text of his essays? Did ever a student or practitioner read 
his delightful essays, cspedally those in the volume whose first 
essay was entitled “/Equanimitas,” who was not a better man 
and a better physician for haring read them? 

The profession needs medical geniuses to point out new and 
better methods of research and investigation; it needs an cver- 
increasing supply of e.\'cellently trained scientitsts and investi- 
gators; it needs more and more to have its ranks filled m'tli 
thoroughly educated and well-trained physidans, surgeons, and 
spedalists, but it also needs leaders of the very lughest and best 
types to inspire us to do our verj-^ best work in the cver^'-day 
practice of medicine. 

It is well for us to remember that year in and 3'ear out the 
greater part of the medical work of this or any other country 
must be performed by the medical practitioner of average gifts 
of intelligence, education, and training. 

If such phj'sicians possess high ideals, arc endowed until that 
none too common \irtue, common sense, are fundamentally and 
sdentificallj' honest, and continue to be never-tiring students of 
human nature as well as of medicine, they will be sure to be a 
source of great comfort to their paticats, a bulwark of strcngtli 
in their communities as dtizens, and an honor to their profe.^sion. 

In the CTcrj'--da\' work of medical practice, as in the world of 
business, the quah'ties of honesty, integrity, and industrj' arc 
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far more important than brilliance of intellect or flashes of 
genius, valuable and stimulating as are these latter traits. 

It has been said by competent, unbiased observ-ers and critirs 
of modem d\'ili2ation tLat medicine is the only profession that 
intimately and persistently concerns itself vitb the continued 
education of its graduates. It is certainly true that among the 
members of no other profession docs there exist such a universal 
rccogm'tion and ready acknowledgment of the practical ncccssitj’ 
for continued study and investigation of the daily problems of 
one’s life work as among progressive practitioners of the medical 
art. The leaders of our profession have many times pointed out 
that intelligent medical practice exemplifies a never-ceasing 
postgraduate course in scientific medicine. Even among those 
phy.sidans who, for a variety of reasons, have neglected the 
sdcntific aspects of thdr medical work, and as a consequence 
have fallen into c%'il (medical) ways, there e.xists, nearly alwaj's, 
a dear recognition and ready admission of their professional de- 
fidcndcs and a sincere desire to improve the quality of their work. 

The question that naturally arises in our minds is, Does the 
lack of reasonable efiidenty in a certain proportion of medical 
practitioners reflect discredit upon modem medical education, or 
i.s the c-xplanation for the fault to be sought for in the unsdcntific 
performance of medical duties by careless practitioners? In 
carefully studdng this question it becomes apparant that there 
still exist dcfidcndcs in our general as well as in our medical 
educational systems and methods that require the thought and 
attention of experts for their proper correction. 

hvciy physician is well aware, however, that no matter how 
excellent hL^ training and scientific education may have been, he 
must constantly strive to keep informed as to the advances in 
medical knowledge. 

As h.as }>ecn already pointed out. the mobilization and war 
Fcr\ icfc- of large numbers of tlic medical men of tlic country during 
Use past four years lias offered an unexcelled opjwrtunity for a 
critical surccy the practical results of the courses of study in 
C‘U. nuMical schools. This survey has been based upon an 
txtrndfd study of the professional qualifications, technic, and 
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elEcicncy of an unprecedented number of graduates, and offers 
an exxcptional opportunity for detecting weak points in our 
system of medical education and in the profession. For tlie finst 
time on such an immense scale there has been held in all the 
servdees what, in effect, has proved to be a national, non-sec- 
tarian, practical examination. The closely supervised work of 
each medical man in the services has resulted in the technical 
strength or weaknesss of a medical officer being revealed to him 
and to his superiors through the observed and recorded results 
of the routine of his daily work. It is, perhaps, unfortunate 
botli for the importance and value of the records and for com- 
parison as well as for its educational advantages that those 
practitioners who ser\md the country so well at home in a ciril 
capacity could not also have profited by tlie enlightenment and 
stimulating experience of having their work supervised, oc- 
casionally critidsed, and sometimes condemned by those in 
positions of authority. That serious professional defidendes 
and even gross incompetence e.xisted in a certain proportion of 
medical men in Uic services there can be no doubt, but it is also 
true tliat tlie e.xplanation of the glaring professional deficiencies 
found should be sought for, first, in the inherent faults of our 
former system of eduaition, lay as well as medical; second, in the 
serious c.\isting defects of organization and curricula of many 
of our present medical schools, and tliird, but by no means least, 
in the possession of the army surgeon of the very human failings 
of carelessness and lack of thorough scientific investigation and 
study that is encountered, all too frequently, in the daily work of 
dvilian practitioners as well as in the work of ph3’sicians who hap- 
pen to wear a service uniform. One of the lessons that can be 
learned from our recent military c.vpericnce is that the proper 
superdsion and control of the professional actidties of medical 
men by some respected central authority' is necessary', practice}, 
and \dse. 

If it was necessary' to supervise the professional work of 
service physicians who were selected after a careful physical and 
mental examination as to their qualifications for tlie duty' of 
caring for a .specially .selected group of dtizen soldiers, suppo.=cdly 
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in perfect pli}‘sical condition, hotv much more necessary' it is 
that the vrork of phj-sidans vrho arc to have charge of that great 
body of unsclected citizens, men, women, and children, be su- 
per^'ised and their efndenen' be determined. 

WTrat a wonderful advance it would be for our profession 
were it both possible and practicable to have selected a number 
of the finest tjpes oi ph}"sidans, dothe them with the authority 
of some central medical authority such as the American J^Iedical 
.‘Vssodation or the State ^^cdical Sodety of Pennsylvam'a, and 
Iiave them make a personal canvas of all the ph\*sidans of this 
commonwealth. Such representatives of our sodeties would be 
chosen for their practical knowledge of men as well as of medidne, 
for their tact and diplomacy' as well as for their high ideals. 
Could tlicrc be any more benefidal influence upon the members 
of our profession than to have a respected and admired repre- 
sentative of an authoritative professional body call to talk over 
in a friendly, helpful way the daily problems of medical work. 
Would not the effect of such a visit stimulate us to do better 
work? Would not our office records, our laboratorj' work, our 
medical libraries, and our entire attitude toward our profession 
be hc.althily stimulated? 

If such a plan could be instituted woiild it not afford many 
opportumtics for aiding those ph}*sidans who were in need of 
help of various kinds, for transmitting old and new practical 
and helpful information as well as for obtaining a suivey of the 
practical needs of members of the profession? 

Is it concci^'ablc that a modem business could be conducted 
with the same lack of method that certain phj'sidans use in 
canying on their daily work? Such inefudenc}' would mean 
di-astcr in the business world if competition was keen and the 
competitors equipped with better systems. Let me urge the 
men before me who Iiave not already learned the nccessitv of 
atioplini: a sv-tem in thdr study and work to do so. All success- 
ful .<y.-tcm-^ .arc baseti upon routine procedures, and the pracricc 
o. rrciiidnc can be made to adapt itself to such a process or 
rr.cih-vl -.vith resulting sarisfaction to the patient as wdl a-^ to 
the. phyjid.an. 
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There are physicians who feel tliat it is quite beneath our 
professional dignity to even remotely compare our work with 
that of a business or trade, but it will be decidedly benefidal to 
all of us if we will adopt the best ideas of the business world, 
making such alterations as are needed, to practically apply the 
important and basic idea of efficiency to our own work. 

It is a grave reproach to the medical profession that tlie lugli 
ideals and principles of the best t}q)es of business men and business 
systems are frequently so much higher and more efficient than 
are the ideals and systems that one not uncommonly encounters 
in members of our own profession. 

In any reputable business of today all goods are guaranteed, 
and if not satisfactory can be exchanged without cost or prejudice 
to the purchaser. Standard goods are the rule and not the 
exception, and sharp practices in business are infrequently met 
with. Can we honestly believe that all medical services are 
guaranteed or that the patient always receives the best care and 
attention that the physician he consults is capable of gi\ing him? 
If we do not give to each patient that consults us our best services 
we lower our owm professional standard as well as also lowering 
the standard of the profession in the city or town in which we are 
licensed to practice. Do you think that a modem business could 
long remain solvent if careful records of its transactions were 
not recorded and preserved? What proportion of physidans 
throughout our land keep proper professional records of their 
patients, records that are complete enough to be scientifically 
valuable? To assume the professional care of patients witliout 
the use of records is not imlike attempting to tell tlie time by 
consulting a clock that has but one indicating hand. No 
ph3-sidan’s memory is to be depended upon for details regarding a 
patient seen at some more or less remote period, and a carefully 
kept brief record of the essential scientific facts is a most valuable 
aid to anj' physidan. For the average physidan an elaborate 
system of records is neither practical nor wise. It is far better 
to adopt a simple, casilj' conducted system of records lhat will I’C 
used than to begin m’th an elaborate and e.vpensivc s^'stem that 
vill be inefficientlj' kept and soon abandoned. The csscnti.al 
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matter is to have a sj'stem of both records and procedures and 
to continue their use until you replace each for an improved 
mctliocl. 

To the undergraduate student such a plan wdll seem natural 
and easy, and I hope that you may all be able to resist the tempn 
tations that •aill stnely arise to cause you to fail to complete 
records or to take so-called short cuts in certain cases because 
the record docs not seem, at the time, importanL You will be 
amazed to learn how easj* it is to neglect to record the most 
essential facts relating to a case unless you adopt a strict routine. 
To neglect to record such essential findings as the weight of the 
patient, the temperature, the pulse-rate is so eas>' unless one 
refuses to rield to the temptation no matter what the e.vcuse may 
be. If the medical graduate, espedally the recent graduate, 
could early learn the benefit and importance of sj'stematically 
carrying on his professional routine without regard for v.-hat the 
patient or the patient’s friends were thinking, it would be a 
tremendous asset for him and for scientific medicine. To take 
an cLiboratc and complete histora- of every patient that one sees 
professionally is an ideal that is impractical for the average 
practising phN’sidan. To attempt to take such an e.vhau5tive 
history' upon one’s first ^•isit to the patient or upon the first 
visit of the patient to you is, as a rule, undiplomatic. The 
average patient must, in many instances, be gradually educated 
to appreciate the refinements of medical practice, and he often 
resents inquiiv' that, as far as he is capable of Judging, has little 
or no hearing upon the features of his own illness that appear 
to him to be the most imjwrtanL 

There v.'ill be sufndent time and far better opportunity for 
obtaining the less important details of the histoiy at a future time, 
particularly .as one h frequently compelled to add to the original 
notes of csscnti.al facts that are rep)ortcd from time to time 
during the later acquaintance with the patient or with the pa- 
tient's f.arnily or friends. Xo experienced physidan can doubt 
t-..- i..jpa,,.ancc of a carefully clidtc-d medical histoiv, and no 
one will question the sutement Uiat the carefullv prescr%-cd and 
occr jble record of such a hislors' indicates that its possessor Ls a 
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better trained and better qualified practitioner than he would be 
witliout such signs of efficient supendsion of liis patients. It is 
not always tlic highly technical details of a patient’s examination 
that are of Uie greatest value in aiding to make a correct diag- 
nosis. To weigh and to record tlie weight of the patient at cadi 
infrequent visit is a simple procedure, but who will deny its 
helpfulness? The memor}' as well as the impressions of tlic 
patient and of tlic friends and family are not to be relied upon 
concerning details in even tlic immediate past, and, as for tlic 
physician, his mind should be full)’^ occupied with far more 
important matters tlian attempting to carry in his memorj’ 
details of an examination or medical history that can easily 
and far more safely and profitably be properly recorded and 
filed for reference. To know and to record the patient’s tem- 
perature, the number of rcspirab'ons in certain eases, and the 
heart rate may seem absurdly simple to mention, and yet the 
diagnosis of many an obscure condition depends mudi more upon 
the knowledge to be gained from such seemingly prosaic and 
unimportant observations than it does upon the physidan being 
deeply learned in highly sdentific lore. 

Bcginm’ng with Hippocrates all Uic great medical leaders have 
advocated the prime necessity of cultivating tlic art of obsen’a- 
tion if one would become a skilled diagnostician. The importance 
of inspection can never be overemphasized if tlic observer has 
learned or will learn not to be content to rely alone upon what 
he obsenms, but will bring into use all tlic otlier aids in diagnosis ' 
to confirm or refute the impression gained by obsen'ation and 
careful inspection. There are few lessons more important for 
tlie searcher after trutli in clinical medicine to learn tlian the 
necessity for a good light in making a diagnosis, and no less im- 
portant is the wisdom of hadng tlic part examined as free from 
covering as the drcumstanccs render practical, possible, or vise. 
True modesty is of the mind and heart, and although tlic natural 
feelings of delicacy in a patient should be, as far as practicable, 
considered, any false ideas of modesty' that arc encountered 
should be counteracted by' proper education. The nearer we 
approach the ideal of cxamim'ng tlie patient in a well-lighted 
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room and in a practically nude state, the more quickly will 
clinical medicine free itself from many common and often 
ridiculous errors. One must use tact and judgment, it is needless 
to state, in adopting indiscriminately such a seemingly radical 
plan of examination and one must pro^^de suitable loose covering 
so that female patients will not be uimecessarily embarrassed or 
oflcnded by the e.xamination. The more intelligent the patient 
and the more effident the medical profession in the community, 
the less hesitation there is in carrjdng out \\ith perfect freedom 
the ncccssarv* c.xaminations. 

The essential thought for us is that we must not allow the 
patient’s ignorance, indifference, or actual dislike for an e.xamina- 
tion to prevent our making such examinations as we know are 
essential. The patient is frequently indifferent in the matter 
because he docs not realize the importance or the necessitj' for a 
thorough examination before a correct diagnosis can be made, 
while the temptation for the ph\*sidan is to neglect the examina- 
tion because of lack of time and because of the patient’s mental 
altitude toward the matter. In one's office and in all well- 
regulated hospitals it is practical to have a supply of loosely 
fitting kimonas that are so made as to allow portions of the gar- 
ment to be easily lifted in order that axirious areas of the bodj' 
may be carefully examined without the patients realizing that 
tlicy arc in rc.iHty disrobed. 

Professor Osier was accustomed to state that there were three 
requisites for a careful and complete ph\*sical c.xamination; “A 
go^>d eye, a gcKxl light, and then more light.” Although this 
aphorism v.-as commonly given to particularly emphasize the 
r.ccc.'?ity of careful inspection in the diagnosis of aortic 
.ancur\-sm. the same truth is applicable to all diagnosis by 
ir.'^jKcL’on. 

^ ou nil! all appredate thail what may appear to be a vcr\' 
eb.-circ malady in a d.ark and gloomy ward or ofTice nili often 
prove to be an easily recognized condition if tlie examiner on 
h-'.vc the advanmac of secinj: the p.aU'cnl in a wdl-li'-htcd 
rwm. 


Concerning th.c particular mctliod of any rouuT.c examination 
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it can be stated witli truth tliat it makes little difTerence as to Uic 
order in which the examination is carried out, as long as the 
examiner uses tlie same routine order in eacli patient. 

If one adopts the method of general inspection first and then 
especially inspects the scalp, face, eyes, ears, nose, moutli, teeth, 
tonsils, throat, cer\ncal region, etc., and continues tlic examina- 
tion by inspecting the thorax, epigastrium, abdomen, sexual 
organs, extremities, and does this in eacli particular patient, he 
mil soon learn to make sucli an examination quickly, accurately, 
and thorouglily. If, on tlie otlicr Jiand, a student or practitioner 
evolves a different order or system of examination and s/id’t to 
it liis plan will be (for him) equally efficacious. 

It is often stated, and more commonly tlian stated, bclieveci, 
that such an examination as has been outlined is only practical 
for tlie specialist whose fees are supposed to be large and who 
can thus afford to talce tlie time necessary^ for completing such a 
thorough examination. 

If tins statement or belief were true, which it is not, it could 
only mean tliat when any patient was ill with a severe, an obscure, 
or a chronic illness it would be the safest and best, not to mention 
being tlie most economical, plan to consult a physidan who would 
take tlie time to make the necessary examinations tliat would 
lead to tlie discover)’ of the cause of tlie s)Tnptoms and tlius to tlie 
rational tlierapy for tlie condition. There is one undisputed 
fact in practical medidne, and tliat is that proper treatment must, 
of necessity, depend upon proper diagonsis, and tliat proper 
diagnosis can only be made by careful, si'stcmatic, professional 
inquir)'. It is well for us to acknowledge that unless ivc arc 
willing to spend the necessary time in examination and c.\pcnd 
tlie necessary tliought upon the diagnosis of our patient’s illness 
that it would be quite as well for the patient and far better for 
the reputation of our profession if the patient did not consult 
us, but rather sought some one who would give liim tlie required 
attention. A patient feels that when he consults a physician 
that tlie latter assumes all responsibility in the case, and the 
patient is justified in thinking this. It is well for us to remember, 
however, tliat when the physidan assumes tlie responsibility the 
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patient’s anxieties and fears are lulled to sleep even when un- 
recognized dangers still menace Mm. 

If we, as professional adxdsers, overlook and ignore the early 
sj-mptoms or signs of such diseases as nephritis, diabetes, tuber- 
culosis, and similar disorders through lack of thoroughness or 
through neglecting essential tests, we must admit that we are 
culpable. 

It is at least a debatable point as to whether the average 
patient that is not thoroughly c-xamined in a physician’s office does 
not occupy as much of the physician’s time as would be necessarx- 
to examine him tliorougUy. The patient must be seen and 
conversed witli and it takes as little time to examine a patient 
as it docs to cx-plain the nature of the illness by more or less 
shrewd professional guessing. Many of the doctors who speak 
of liaring a “big business” sec many patients in a day, but miss 
all tlic real profc-^sional pleasure of their work by never per- 
forming it in a truly professional manner. Such physicians 
treat obvious sjTnptoms empirically without making any serious 
attempt to discover the exact cause of the sxTnptoms, That 
many of these men arc axtrcmcly clever in recognizing various 
physiologic and pathologic states as well as clever in treatment 
maltcs it all tlic more regrctablc that they do not devote their 
undoubted skill and talents to a more serious study' of their 
patients. 

Any criticism of sudr superficial methods is usually met xrith 
tlic excuse that the fee collected is too small to compensate for a 
tliorough examination. One must bear in mind, however, that 
<udi reasoning is dangcrou.': and utterly fallacious. The patient 
lliat nialxs five visits and pays five small fees is, as a rule, as far 
from being thoroughly studied and haring Ms condition propcrlv 
di.arno^ctl .as he wa.s following Ms first risit wMle the aggregate 
of fees paid totals a comidcr.ablc .sum. Professional work of 'this 
-n:jy-rfid.al .and. unconsdously. dishonest kind is little removed 
from taking money from dUzens under false pretense and 
through the lern! protection of a medical diploma and license 
to practice rr.cdidnc issued by Uic State Board of Medical 
1 -'nminers. When one seriously considers tJiat .among the 



Iipo 


E. J. G. BEARDSLEY 


patients thus superficially examined and treated there must be 
many who are suffering wdth the early and perfectly curable 
stages of certain diseases it makes us better realize the serious 
responsibility as well as the great pri\'ileges of our professional 
work. 

I have often expressed the opinion to former classes that if 
every physician who is now practising his profession were thor- 
oughly educated in medicine, was eflicient in practice, and was 
diligent in his daily work, the men upon these benclies ivould not 
find the welcome awaiting them from the public that they will 
surely find. There is scarcely a community in this county’ 
which is not ready to w’cleome a thoroughly trained physician. 
The medical graduate of this da}' is well educated and thoroughly 
trained and he lacks but one professional factor to make him 
successful, and that factor is e.xperience, which he will acquire 
from day to day. You are better trained than previous classes, 
not because you proved yourselves better students or better 
men, but because the medical course improves each }'ear as it 
continues to take advantage of all the improvements in tlie sister 
sdences. 

A few years from now’, I regret to prophesy, some of the men 
before me will have become c.vamp]es of the careless physicians of 
W’hich this and every’ other country has too many examples. Let 
me beg you to take the responsibilities of the profession seriously 
from the very beginning. Do y'our work in tlie college and hos- 
pital as w'ell as y’ou can train y'ourself to do it. Keep as closely 
in touch w’ith the patients as y'our work will allow you to and 
use 3’our books only as reference. Learn from tliose about you 
how' to perform %vork better and learn equally’ from tlie mistake.^ 
and shortcomings of otliers what and what not to do. There is 
a successful professional future for ever}' man who mil play the 
game of life and of medicine squarely’, and it is a comfort to 
know that if you try to do y’our best and attempt to make your 
best a h'ttle better each day’ y'ou will be unafraid to have your 
work renewed bj’ any man. Now let me direct your attention 
to the more tecimical part of the phy'sidal examination, and see 
if we carmot illustrate the helpfulness of such a routine. 



KOCTIXE PROCEDURES IK CUKIOVL MEDICINE IIQI 


In cxamiiung the eye, for instance, -what practical points may 
the general practitioner note that vdll be helpful to him? We 
first note whether the eyes appear normal in external appearance. 
Is there c.-rophthalmo5 present? is the conjunctiva: jaundiced? 
is there an arcus seniUs present? are the pupils equal and do they 
react properly? is the cornea and the iris normal in appearance? 
is there present parah*sis of the ocular muscles? is n\*stagmU3 
present? Theoretically, at least, we will agree that to confirm 
such findings can do no possible harm and may prove of inestim- 
able benefit to the patient. The time consumed is very slight 
and the record of the c.xamination easily made. 

How long does it take to inspect the pinnae of the ears for 
gouty tophi and other abnormalities? how long to assure oneself 
of tlic condition of the internal car? In these das-s of reasonably 
priced electric diagnostic car and eye instruments there is little 
excuse for any physician not to avail himself of the opportunitj' 
for tlicir use. 


In tlic realm of pediatric practice it seems almost reckless to 
attempt to assume professional charge of a child without properly 
examining the Uiroat. the car, and the nasal caWtics of the patient. 
So many hidden secrets are revealed by these simple c.xaminations 
that one cannot afford to neglect them in a single case. There 
are far loo many deaths resulting from imrccognizcd or too late 
recognized diphtheria eases, while tire non-fatal eases often reach 
the hospitals or receive proper treatment at too advanced a 
stage to obtain the best results from specific therapy. It must 
be a rule w-ithout a.n exception that when we sec a child for any 
illness whatcvc.' that is assod-itcd svith fever that we will examine 
tlic thro.it. nose, and ca.r to assure ourselves of the normality of 
these organs. The examination of the mouth and throat of 


cvcrx‘ jxaticat who consults us is essential, but this is particularlv 
true in infants and children. Hov.- oiten has inspection of the 
mouth rcvca!e<i U:c cause of some supposedly mj-stcrious illness 
to Ik: due to such factors as thrush, erupting teeth, follicular 


tonr-initi':. Vincent's 
i'Kop’ik sp't*’!. r.orr.a 


anrina. prcxlromal s\-mptoms of measles 
. and similar easily rccognLred states. To 
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patients thus superficially examined and treated there must be 
many who are suffering with the early and perfectly curable 
stages of certain diseases it makes us better realize the serious 
responsibility as well as the great privileges of our professional 
w’ork. 

I have often expressed the opinion to former classes that if 
every physician who is now practising his profession were thor- 
oughly educated in medicine, was efficient in practice, and was 
diligent in his daily work, the men upon these benclies would not 
fiind the welcome awaiting them from tlie public that tliey will 
surely find. There is scarcely a community in this countrj’ 
which is not ready to w'elcome a thoroughly trained physician. 
The medical graduate of this day is Avell educated and thoroughly 
trained and he lacks but one professional factor to make him 
successful, and that factor is experience, wliich he will acquire 
from day to day% You are better trained than previous classes, 
not because you proved yourselves better students or better 
men, but because the medical course improves each year as it 
continues to take advantage of all the improvements in the sister 
sciences. 

A few years from now, I regret to prophesy, some of the men 
before me will have become examples of the careless physicians of 
■which this and every other country has too many examples. Let 
me beg you to take the responsibilities of tlic profession seriously 
from the very beginning. Do ymur -work in tlie college and hos- 
pital as well as you can train yourself to do it. Keep as closely 
in touch -with the patients as your work ■v\'ill allow you to and 
use your books only as reference. Learn from those about you 
how’ to perform w'ork better and learn equally' from tlie mistakes 
and shortcomings of others what and what not to do. There is 
a successful professional future for every man •n'ho will play the 
game of life and of medicine squarely', and it is a comfort to 
know' that if you try to do y'our best and attempt to make your 
best a little better each day y'ou will be unafraid to have y'Our 
w'ork reviewed by' any' man. Now' let me direct your attention 
to the more technical part of the physicial examination, and sec 
if w'e cannot illustrate the helpfulness of such a routine. 
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In examining the ej’e, for instance, what practical points may 
the general practitioner note that will be helpful to him? We 
first note whether the eyes appicar normal in external appearance. 
Is there exophthalmos present? is the conjuncti%-a: jaimdiced? 
is there a.n arcus scmlis present? are the pupils equal and do they 
react properly? is the cornea and the iris normal in appearance? 
is tlicrc present paralysis of the ocular muscles? is nj'stagmus 
present? Theoretically, at least, we will agree that to confirm 
sudi findings can do no possible harm and may prove of inestim- 
able benefit to the patient. The time consumed is verj- sUght 
and tlic record of the examination casil}- made. 

How long docs it take to inspect the pinnre of the ears for 
gouty tophi and otlicr abnormalities? how long to assure oneself 
of the condition of tlic internal car? In these days of reasonably 
priced electric diagnostic car and eye instruments there is little 
excuse for any physician not to avail himself of tlie opportunity 
for tlicir use. 

In the realm of |Kxiiatric practice it seems almost reckless to 
attempt to assume professional charge of a child without properly 
examining the throat, the car, and the nasal cavities of the patient. 
So many hidden secrets arc revealed by tlicse simple examinations 
that one cannot afford to neglect them in a single case. There 
arc far too many deaths resulting from unrecognized or too late 
rccognizc<i diphtlicria cases, while the non-fatal cases often reach 
the hospitals or receive proper treatment at too adx-anced a 
stage to obtain the best results from specific therapy. It must 
be a nilc without .an exception that when we sec a child for any 
illness wh.atcvcr tliat is associated ^\’it]i fever that we will examine 
tlic throat, no5C, and car to assure ourselves of the normality of 
tlicsc organs, Tlie examination of the mouth and throat of 
cvciy patient who consult; us is cssentiaJ, but this is particularly 
truc in infants a.nd children. How often has inspection of the 
mouth rc\'calc{l Uic cau.se of some suppo.scdly mysterious illness 
to l>c due to such factors as thrush, erupting tcctli, follicuLar 
tonsillitis. \ inrenl's .anrina, prwlrom.a! symptoms of measles 
fKoplik sp.its\ noma, and simiLar c.-i5ily recognized states. To 
examine the condition of the lips, the teeth, tlie gums, the 
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mucous membranes, the palate, the tonsils, the pharynx takes 
but a fraction of time, but is equally valuable time for the patient 
and for the physidan. The latter is assured of a knowledge of 
normal conditions tliat arc to be encountered, while the patient 
has the value of an expert inspection so tliat early or late patlio- 
logic dianges may be recognized and corrected. There has been 
critidsm of tliosc who, according to tlieir critics, ha\-c sacrificed 
“normal teetli and normal tonsils” in tlicir too cntliusiastic 
search for fod of infections. If one avcludcs the very slow and 
halting progress of education of tlie mcdiail profession and tlic 
public to the beneficial effects of fresh air, good food, and rest 
in the treatment of pulmonarj’ tuberculosis I know of no effort in 
education to be compared -with tlie benefidal effects adiicvcd in 
tlie recent crusade for an improvement in tlie hygiene of the 
teeth, nose, and tliroat. It is not to be denied tliat mistakes in 
Judgment have been made regarding tlie necessity for tlie removal 
of both teeth and tonsils, but I believe far more good has been 
done in the way of preventive medidne tlian we can dsualizc just 
at this time. 

To those who can remember the condib’on of the teeth, gums, 
and tonsils that were commonly encountered up to five years ago 
when we compare the greatly improved conditions of mouth 
h}"gienc today we can but feel tliat conditions have materially 
improved. 

It is time well expended to assure oneself of the c-xact condition 
of the patient’s mouth and throat hygiene, and it is ccrbiinh* 
not suflident, in many instances, to simply glance at the tcctli 
or tonsils. It is imperative tliat even minor degrees of p}'orrhca 
be discovered and corrected and tliat tlie pillar of tlie tonsil be 
retracted so tliat this organ can be thoroughh' c.xposcd to n’ew. 
Tonsils that arc diseased arc too often the sole or, at Ic.isl, the 
most potent factor in the ctiologj* of certain casas of myocarditis, 
nephritis and arthritis, and other forms of focal infection for us 
to neglect a careful survey of these organs. To have tlie co- 
operation of a well-educated dental surgeon is indeed a great 
aid to a phj'sidan. No addition to the modern hospibil has 
added more comfort and practiail aid to the patients Uian the 
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presence upon the hospital staff of a corps of resident dental 
surgeons. One caiuiot but wonder that we attempted to exist so 
long v.nthout the close co-operation of this branch of the pro- 
fession, for the results of their skiU has long since proved how 
practical and helpful their presence in the hospital wards and 
dispensaries is. In the private practice of physicians it is 
equally important that there should be close co-operation be- 
tween the dental surgeon, the dental hygienist, and the physician. 
The latter must acknowledge that the dental surgeon’s special 
training and skill must make his judgment of matters connected 
with his specialty far more accurate and valuable than is the 
general understanding of the subject that is possessed by the 
phj'sician. The best results arc obtained for the patient when 
it is freely admitted that the two professions are dependent upon 
each other for mutual helpfulness. 

WTiat has been stated of the advantage to be obtained by 
consultations with dental surgeons is equally true of the good to 
be derived by using the skill of ophthahnologists. Here again 
the great ad%-antagc of routine measures are e\adcnt. One 
should complete a general axamination jirsl, and thus eliminate, 
as far as one may, any general cause for local s>’mptoms, such as 
headache, neuralgic pains, and similar difficulties, but we should 
in\'ari.ably liavc tlie special organs investigated by those com- 
petent to do so before we consider that we liavc given the patient 
every advantage of medical science. The particular point to 
bc.ar in mind is that perfect hcaltli is too sacred a blessing to be, 
even potentially, sacrified because we, as physiciaits, failed to 
take advantage of ever}’ opportunity that might be helpful to the 
patient. To study our patients as carefully as we can i.s our 
duly, but it is no less our duty to encourage our patients to seek 
for special skill in certain lines that may be helpful to them. For 
patients whose incomes arc limited it is alwaaT possible to aid 
tl'.cm to receive c.’tpcrt opinions in the specialties at small or no 
cost, while tho^c v.ho arc not limited in tlicir e.xpcnditurcs can 
lx rcfc.»Tcd to tliosc wliosc skill can be purchased. Mutu.al 
obligations with, our profc.=-ion.al colleagues widens our views »)f 
mwlicinc and increases materially our rcalmalion of how dc- 
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pendent we are upon others for special skill and technical judg- 
ment. 

It is well to make an invariable rule, especially in connection 
with so-called “ner\’^ous patients,” to carefully avamine the thy- 
roid area by careful inspection and confirm our former opim'on 
by palpation. It is especially helpful to palpate tliis area by 
grasping the thjToid area lightly between the tliumb and finger 
and request that the patient swaUow. It is surprising to find 
how frequently slight enlargement of the tliyroid gland will 
escape observ^ation imless tliis formal examination is adhered to.. 
It is eqiiallj' surprising to find how many patients are said to 
have an enlarged th3Toid when, in reality, tliey have nothing 
palpable but a pad of fat in this area. It is not to be inferred that 
because a slightly enlarged thjToid is discovered tliat this is 
significant of disease, but if this or any other abnormality of tlie 
body exists it is well tliat their presence should be known and 
taken into consideration in estimation of the importance of the 
symptoms and signs present. 

Well-developed forms of h}pcrtiijT:oidism arc easily' recog- 
nized even by the unobserving, but tlic minor forms of this 
disorder commonlj' c.\ist undiscovered for months and not in- 
frequently for years. The same statement can be made wdth 
truth concerning hypothjToidism as well as witli manj' otlicr 
disease processes. As success in tlie treatment of most pathologic 
processes depends very much upon the discovery in the early 
stage of tlie nature and cause of the sjmptoms, it behooves all 
of us to study iiatli great care our patients who have chronic 
illnesses and espcdally our “nervous” patients, that they may 
early have a correct diagnosis of their nialadj’ and ma)' tlius 
receive successful treatment. Not only will such unremitting 
care be helpful to the patient, but we as ph}'sidans and in- 
vestigators will grow in skill in diagnosis. 

The presence of scars of various kinds upon tlie ccnacal 
region is often an aid to diagnosis. The suggestive scars of the 
operation for drainage or removal of tuberculous glands maj’ 
aid matcrialh' in the diagnosis of an obscure chain of s}mptoms, 
as will at times tlie symmetric scar over the tluToid area .serve 
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to explain the less characteristic symptoms of h}poth>Toidism, 
myocarditis, nephritis, or some other sequel of a toxic goiter. 
A s)-stcmatic palpation of the superficial l^-mphatic glands is 
a routine tliat must never be neglected. The anterior and poste- 
rior cervical chains, the axillary, the epitrochlear and the ingriinal 
glands are worthy of thoughtful attention. The early diagnosis 
of Ij-mphatic leukemia, Hodgkin’s disease, lues, as well as the 
more common disorders of German measles, scarlet fever, tu- 
berculous disease, and septic processes, can often be made if a 
routine e.xamination of the glandular system is carried out. 

The difficulties of making a correct diagnosis in the usual 
intrathoradc disease is frequently exaggerated in the mind of the 
physician who has not been in the habit of making routine 
examinations of his patients. If the examiner will but give 
himself the invaluable advantage of inspecting the uncovered 
chest in a suitably warm, well-lighted room it is amazing how 
helpful inspection may be in aiding in the diagnosis. It has 
been said that the most difficult part of the diagnosis was the 
difficulty encountered in persuading the patient to remove the 
chest clothing. There is truth in such a statement, but it is also 
true that many physidans make no real effort to have the patient 
dhrobc, and until tliis is done the fault must lie at the door of 
our profession. It is oirr professional duty to educate the 
patients to the necessity for such thorough examinations, and it 
Ls detrimental to our profession to allow a patient to persuade us 
to treat his sjmploms empirically without seriously attempting 
to Ic.am the cause of the symptoms complained of. 

1 o observe the contour of the drest, to note the equality or 
the difference in expansion of the two thoradc caxdties, to note 
the depressioirs and pulsations in various areas of the chest, and 
to observe such deformities or abnormalities of the areas seen is 
most helpful. Too often the diagnosis Is all too easily made, as 
patients frequently delay coming to a physidan until diseased 
processes arc well ad\-anccd. Can it be that our profession is 
partly at fault for tliis delay in consulting a physid.an? Is it 
because a patient with less obxious 5%-mptoms and signs reedves 
little attention at our hands? 
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An aneurj'sm of the aorta may be difficult of diagnosis, as 
all experienced clinicians can affirm, but tlie average aneurysm is 
readily diagnosed if the patient is placed in a good light and tlic 
condition carefullj^ searched for. To always remember to in- 
spect the chest posteriorly may seem an unnecessar)’’ admonition, 
but when one remembers the aneuiy^sms that have been dis- 
covered iii this clinic pointing posteriorly, when we reaill the 
angulations due to tuberculous processes in the vertebra: tliat 
were never seen or suspected, although tlie patient had long 
been under medical care, it will be well to mention the necessitj' 
of complete observation. Many a patient has been treated for 
pleurisy, intercostal neuralgia, lumbago, broken or bruised 
ribs, who upon inspection has been found to be suffering from 
herpes zoster, rickets, emphysema, kiphosis, lordosis, and scoh'osis. 
all easily recognizable conditions upon inspccb’on if the patient is 
undressed and examined. 

Palpation is a great aid in confirming inspection, and the 
two forms of e.xamination are commonly used simultaneously. 

Heart Examinations. — The axamination of the cardiac area 
by inspection and palpation is too often neglected. The accurate 
diagnosis of cardiac conditions by the average practitioner can be 
accomplished far more easily and accurately b}' the use of in- 
spection and palpation than by auscultation, the method com- 
monl}’-, and I think mistakenly, adopted. 

If one places the patient in a good light it is, as a rule, com- 
paratively easy to ascertain the position of the ape.\--beat of the 
heart, and if this cannot be done by inspection alone, palpation or 
auscultation will confirm tlie finding. The change of posture of 
the patient is helpful in dctermim'ng tlie position of the apex-beat 
and should be used in cmphj'sematous or obese indiaaduals. 
The cardiac apc.x-bcat gives one an idea of the size of the left 
ventricle if we exclude the possibility of the heart being displaced 
by pressure from witliout. The palpation of tlie heart areas for 
the presence or absence of cardiac tlirills is a distinct aid to 
accurate cardiac dkagnosis. If there is a thrill present at tlie 
ape.x of the heart we must determine its position in the cardiac 
cycle by comparing the time of iLs presence with tlie apex- 
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beat. If the thrill occurs during diastole of tlie ventricles it is 
commonly due to citlier stenosis of the mitral orifice or to the 
regurgitation of Uie blood from the aorta into the left ventricle 
which abnormal blood-stream impinges upon the mitral valve 
leaflet, thus causing the thrill (Austin Flint thrill). We can 
diagnose or exclude aortic regurgitation by the presence or 
absence of the characteristic' Corrigan pulse, the throbbing 
carotid arteries, and the presence or absence of the characteristic 
diastolic murmur over the body of the heart. We note the 
presence or absence of thrills over the base of the heart or in the 
vessels of the neck as well as the rcgularit}* or irregularity of the 
heart action. 

We confirm our impression of the size of the heart by out- 
lining the right and left borders by percussion, and use the same 
method in outlining tlic base of the heart in attempting to 
eliminate the possibility of aortic ancurj-sm. 

If we have proceeded systematiailly we will have acquired 
an c.\ccllent idea of the nature of tlie cardiac lesion present if tlic 
heart is abnormal, and can then confirm the impression as to the 
nature of the lesion by auscultating the various cardiac areas for 
murmurs, altered heart sounds, pericardial friction sounds, etc. 

The essentials for careful cardiac diagnosis arc a practical 
knowledge of tlie physiologx’ of tlic heart with a recognition of 
the common variations that occur within the rc.alm of normal 
and a careful routine of c.x.amin3tion for cvciy patient examined. 
If a physician or student will devote himself as wholeheartedly 
to the examination of a normal heart as he does to an abnormal or 
dbc.iscd one he will verx' soon acquire Judgment and skill in 
diagnosing the cause of tlie faulty mechanism in abnormal 
hcart.<. 'I he dilTiailty with many practitioners, as well as many 
undergraduate students, is that Uicy arc uninterested in the 
methodic and complete examimarion of a normal heart. These 
same men find diOiculty in diuerentiating a disorder of function 
from .an organic disease of the heart because they do not possc-s 
a sufiidcntly clastic stand.ard of comparison regarding “normal’' 
organs. For ilie .student or phyddan who would acquire spe- 
cial knowlctlgc an'l ."-kill in cardiac examinations .and diagnosis 
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it is fundamentally important that he have or mate tlie op- 
portunity for examining the hearts of large numbers of indiWd- 
uals imder greatly varjong conditions. He should examine the 
hearts of infants and children both in health and disease, adoles- 
cent boys and girls when well and when suffering from various 
disorders, adults and aged people both in health and in sickness. 
The normal heart and tlie normal heart sounds can only be 
thoroughly appreciated b}’’ those who have enjoyed an extensive 
acquaintance with all the physiologic abnormalities of “normal 
hearts” and have formed an appro.ximately correct impression 
of the variations that the term “normal” may include. There 
would be fewer errors in cardiac diagnosis were it a common 
custom for sem'or medical students and general practitioners 
to e.xamine with care supposedly healtliy boys and men in 
atliletic clubs, gjunnasiums, and similar orgamxations. The 
e.xperiences of the medical departments of the various services 
during the late war illustrate how absolutely necessary it was to 
train the average physician in the spedal field of cardiovascular 
disorders and diagnosis of pulmonary disease. If we are to 
profit from the lessons of the war we must train ourselves to make 
more accurate diagnoses. One lesson, particularly emphasized 
by army e.xperiencc, is that a heart should never be pronounced 
normal unless it is examined after exerdse. 

Lung Examinations. — Just as tlje knowledge of slight varia- 
tion from normal is essential in cardiac diagnosis, so must one 
possess for correct diagnosis of lung conditions not only an 
imderstanding of the physiolog}’ of respiration, but of the various 
slight alterations from normal that arc encountered in auscultat- 
ing the breath soimds. An inspection of the bcha\dor of the chest 
during respiration, when ^^ewcd both anteriorly and posteriorly, 
is quite as important as any other one method of c.vamination. 
Inequality of e.xpansion of the two thoradc cadties gives one a 
suggestion as to diagnostic possibilities, while retractions and 
pulsations indicate need for further examination. Palpation and 
percussion, if carried out .systcmatiaally and routinely, arc both 
helpful in themselves and of great value in conjunction with 
inspection and auscultation. 
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It is a vcrj' erroneous theorj- that percussion is an art that, 
once acquired, needs no practice. As a matter of fact, unless 
percussion is sj'stematically and daUy carried out in the most 
painstaking manner its findings are seldom to be depended upon. 
Gross changes in percussion a Uto can find, but shght percussion ■ 
changes cannot be perceived unless one’s fingers, one’s ear, and 
one’s brain are thoroughly trained to perceive them. 

Our skill in interpreting what is heard upon auscultation 
depends veiy- deddcdly upon hov.- familiar we are with normal 
breath sounds and their variations and our familiarih' with the 
more or less physiologic sounds in the clrest. Thousands of 
physicians have never recognized, as such, the grating sounds that 
result from the rubbing of certain articular surfaces together. 
It is not because these sounds arc rare within the chest, but 
rather because when men hear them they often misinterpret them. 
Marginal rales also, that can be heard in any chest if carefully 
c.xamincd for, arc, all too frequently, interpreted as pleural 
friction or as pathologic sounds, hlusclc sounds and certain 
peculiarities of brcatli sounds, such as cog-wheel breathing, 
sticky crackles heard when patient swallows, distant feeble 
brcatliing, harsh breathing, etc., are interpreted in terms of 
pathologj- because tlic c.\aminatIon of large numbers of normal 
lungs has not been made. 

.•\Ucration of the normal breath sounds is a most important 
finding and helpful in aiding in the diagnosis, but we must be 
assured dial the cliangc is due to pathologv' and not due to a 
slight alteration in the phN'siologj' of breathing if we arc to be 
correct in our Judgment. 

1 he presence of r'lles or adventitious sounds is an important - 
finding in tlic chest, but a correct interpretation of the cause of the 
presence of sucli sounds is more important still. rale is. after 
all, only a sound due to some alteration of the passage of air into 
or out of the .air p.assagc.-, and such sounds arc very freaucntly 
due to ob.'^truction in llie upper air p.assagcs or in the kaiym or 
trache.a r.alhcr tluan in the lung it'clf. 

It is good Uaining for a student, young or old. to attempt to 
cxp’.ain .any physical signs encountered in terms of physiologa- 
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instead of patlioJog)'. Not onl}' would students make fewer 
mistakes in tiieir conclusions if such a plan was adopted, but 
clinical medicine would greatl}’^ improve as a result of the in- 
tensive study of the' common physical findings. 

The interpretation of any one physical sign must, of necessity, 
be based upon all the e\adencc in tlie case, c., tlie history, Uie 
symptoms, the phj^ical signs, and all tlie laboratory' aid we can 
obtain. We will make mistakes in spite of all sucli precautions, 
but we i\ill make less of tliem tlian if we attempt to make a 
diagnosis upon the presence of one symptom or one physical sign. 

There is one precaution that it is udse to adopt before we 
conclude that a patient’s lungs arc free of rAlcs, and that is to 
listen to the breath sounds of the patient, espcdally at tlie upper 
lobes, after the patient has e.xhaled the breath and followed tliis 
act by a single cough. Patients reveaUng persistent rUles in 
sucli cases should be kept under observation and c\'cn more 
carefully studied with tlie aid of all laboratory help, such as 
blood counts, .-r-ray e.\aminations, sputum e.xaminations, etc. 

Examination of Abdomen. — An examination of the ab- 
domen of every patient tliat consults a physician should be 
considered essential to a correct understanding of tlie case. 
Just as it is necessary' to be familiar with tlie appearance and 
feel of a normal chest, heart, and lung, so it is essential tliat we 
gain an idea of tlie average abdomen by c.xamim'ng a large number 
of abdomens under varying conditions of age, sex, musculature, 
etc., in healthy as well as in sick patients. It is essential for 
proper c.xamination that the abdomen be bare. If this is not 
tliought advisable, tlie nearer wc can arrii'c at nudity the better 
for the c.\'amination. Inspection of tlie unclotlicd abdomen will, 
not infrequently, reveal a gastric tumor, a splenic enlargement, a 
pulsating liver, a distended bladder, and similar states not 
suspected by the patient and often overlooked by tlie attending 
physician. To palpate tlie abdomen may seem a .simple act, 
but to do it well is one of the greatest arts in medicine. It is 
easy to palpate even a sligiitly enlarged lii’cr or spleen if one has 
learned the knack of getting the patient to aid you, but many 
phvsicians never acquire confidence in their palpation findings 
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because tlicy are not v.-illing to routinely examine ever}- abdomen 
as carefully as if they suspected the presence of patholog>- in 
this region. To carefully palpate the appendix area often throws 
light upon an obscure abdominal condition, a gentle palpation 
of the gall-bladder and .liver area may suggest pathologx-. A 
ga.stric tumor may be palpated in time to save the patient much 
suffering from pyloric obstruction. The hernial rings can be 
carefully palpated and hernia of various kinds excluded as a 
causative factor in an abdominal case, hlovable kidne\'s, 
h)pcmcphromata, occasionally metastatic growths \\ithin the 
skin, as well as rose spots and various petechial hemorrhages, may 
be seen in an .abdominal e.xammation and give aid in an obscure 
condition. 

The examination of the sexual organs is prone to be neglected, 
and in many cases it is imperative that these organs be examined 
.as thoroughU* as any otlier part of the body. Unsuspected 
urethritis, local lesions upon or about the genitalia, congenital 
deformities or abnormalities, tuberculous lesions of the epi- 
didymis, .syphilis and malignant disease of the testicle, hydrocele, 
and hernia will often be overlooked to the detriment of the patient 
if tlie presence of such abnormalities arc not discovered. It is 
almo.51 equally important to e.x.aminc the geniUils of a female in 
any ob.'curc or complicated condition. Tlicrc can be no good 
reason rvhy sucli an cx.amination should not be made, and in 
mam- imtanccs symptoms ha\*ing app.arantly remote connection 
with the genital .apparatus have been found to be due to di.=e.asc 5 
of tlie genital apparatu.*;. .\ny phj'sidan in general practice 
must familiarirc liimsclf with the norm.al findings of vaginal 
examinations, and certainly no abdominal condition can be said 
to have been completely examined unless a vagin.al or rectal 
examination has been made. 

The Neurologic ExaminnUon. — A general practitioner cannot 
be cxjK'ctcd to know .all the refinements of neurologic ex.amina- 
tions Imt it i.s not too much to c.xpcct him to lest the ordinary 
supKTnd.nl and deep rc.^c-xa'. 

Tl'.at the-c arc practical cx.aminaUons and save scriou.s errors 
there c.in be no doubt. Too many tabcUcs arc still treated for 

vot. 4 — 7‘.. 
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“indigestion” and too many bear the scars of having tiieir ab- 
domens opened under suspidon of having gastric ulcer and otlier 
surgical conditions of the upper abdomen. To test a knee-jerk 
is simple and not time consuming and often very illuminative 
in diagnosis. A Babinski test is easily performed and is equally 
helpful in a differential diagnosis. To test for pain sensation often 
throws light upon otherwise obscure conditions. 

To test for rigidity of tlie neck in all febrile cases, cspeciall}' in 
tliose cases complaining of headache, udll make for earlier thought 
of the diagnosis of meningitis and possibly for tlie saving of life 
in this condition. The presence or absence of Kerm’g’s sign is 
useful in determining the true nature of obscure nervous S3Tnp- 
toms. 

A lumbar pimcture should be a routine procedure in all 
obscure nervous cases. A great deal can be learned in this way 
that would othenrise be difficult or impossible to learn. Altliough 
it is not, as a rule, necessarj', a sensitive patient can be light!)' 
anesthetized for this operation and thus avoid the criticism of 
imnecessarj' pain having been caused. The operation should 
be done early instead of late, and every physidan in general 
practice should be able to do tliis simple and useful operation. 

A correct early diagnosis in meningitis is tlie first step toward 
recovery, and the test is equallj' helpful in a number of other 
conditions. 

Blood Examinations. — In ever)' obscure illness, and such 
disorders are more common than are easily diagnosed conditions, 
there should be a complete blood coimt made, induding a 
differential count. 

The well-known fact that tin's is rclativcl)' seldom done out- 
side a hospital docs not change the trutli of the above statement. 
Help tliat can be found in no other c.\amination will be found 
not infrequently, and even when the result is not dedsive, one is a 
better trained phj'sician if he can make a rclativcU' accurate 
blood count. 

Perm'dous anemia, myelogenous and IvTnphatic leukemia, 
.splenic anemia, lead-poisoning, and tlie various forms of second- 
arj’ anemia can be more intelligent!)' diagnosed and treated if 
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VTC are \\-illing to take the time to make or, if ■ne do not to 
examine the blood ourselves, have made for us by those who are 
more particularly laboratorj' workers. A leukocaie count is 
easily made, takes but little time, and often its result is a most 
valuable and decisive aid in ma k ing a differential diagnosis. 
Eosinophilia is commonly encountered and frequently leads to a 
correct diagnosis being made. Basophihe degeneration of the 
red cells in the absence of any other well-known cause of this 
condition makes one suspicious of chronic lead-poisoning and the 
closer study of the case often confirms the suspicion. 

Everx- chronic illness should call for a Wassermann test of the 
blood. We do not expect to find but a small percentage of the 
cases examined positive, but the test should be made in order that 
we may have the great benefit of either a positive or a negative 
reaction. \Vc do not c.xpcct to find sugar in the urine except in a 
small percentage of the urines that we e.xamine, but we feel that 
it is well to rule out the possiblity of the presence of sugar, and 
we should consider the Wassermann test in the same light. A 
positive test calls our attention to tlic possibility of a luetic 
infection, and although there is always present a possibilitj- of 
error in the laboratory' technic, as in all such tests, it is well to 
have our attention directed to the possibility of an ancient or 
more recent syphilitic infection. The discovery of such an 
infection is a most important aid in selecting proper therapy. 

■Drinc Examinations. — No physical examination of a patient 
should be considered complete unless a urine cxa.mniation is 
performed. This m.ay not seem to be an essential part of the 
ex.aminalion. but when we consider that it is the most direct 
method of ascertaining tlie sLatc of such a x-ital organ as the 
kidney, the necessity and importance of the examination is clear. 
One does not require an elaborate laboratory to examine a urine 
with all llie thoroughness tliat is usually necessary. A Bunsen 
burner or an .alcohol lamp, a few test-tubes, a bottle of acetic 
add, EchVmg's or Bcnedick’.s solution, filter-papers, funnels, 
t:l.a«s slides, and cover-slips, a spcdfic gradty jar* and urinom- 
c’.tr.^ sedimenting tubes, and a micro'^ropc arc the most es- 
sential equipment. A centrifuge is unnecessary if one uses the 
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sedimenting glasses which are perfectly satisfacto^J^ Tests for 
albumin, sugar, casts, and other urinar)’^ sediments sliould be 
performed in every case, and if one is suspicious because of 
sjmptoms that tlie patient has a nepliritis, pyelitis, or similar 
condition frequent examinations at internals should be per- 
formed. 

The number of cases of unsuspected pyelitis, cystitis, hema- 
turia, and nephritis that will be diagnosed if routine mctliods 
of examination are adopted is surprising. This statement is 
equall}" true when appUed to diabetes. The tests are so simple, 
take so little time, and are so potentially valuable to the patient, 
the physician, and to the medical profession that tlicre is no 
legitimate e.xcusc for the neglect of sucli a fundamental and 
basic portion of a diagnosis. 

Rectal Examinations. — In any hospital that draws its 
patients from far and near tliere is always an opportunity for 
profiting from the mistakes in diagnosis that arc discovered by 
routine examination of referred patients. I wish to warn j'ou 
very particularly about tlie necessity of making a routine 
rectal examination in every patient tliat complains of chronic 
abdominal symptoms. Rectal c.xaminations may not seem 
particularly pleasant to make, but we must always remember 
tliat such an examination is even more unpleasant to the 
patient. 

Familiarize yourself with the normal conditions to be found 
in a rectal examination in the male and female patient by c-x- 
amining all patients that complain of abdominal difficulties. 
After a correct idea of the normal variations encountered in such 
examinations is obtained the correct interpretation of pathologic 
states is easily made. One dislikes to think how often fistula in 
ano is diagnosed “piles,” and how frequently carcinoma of the 
rectum is imdiagnosed for lack of a proper examination. 

Rubber gloves are not c.\-pcnsive, proper lubricant easily 
obtained, and a rectal e.\amination neither difficult nor painful. 
Let us resolve that we will not neglect a careful stud}' of rectal 
s}mptoms. It has been said by a celebrated Philadelphia 
surgeon that in obscure cases of abdominal disease tliat, not 
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infrequently, during the routine rectal examination “the diag- 
nosis jumped on to his finger.” 

The Roentgen Ray Examination. — This valuable addition to 
the armamentarium of the medical and surgical diagnostician can 
be classed as a most valuable form of inspection. Were it not 
for the expense involved in its use, expense not only in the price 
of the apparatus and accessories, but in the years of training 
necessary in its proper use, this method would be a most useful 
adjunct in every ph3^ician’s office. 

The roentgenologist is the most helpful consultant in many 
of our most obscure medical and srugical maladies and can quite 
often aid us when other means fail. 

We should carefuUy consider in any obscure condition 
whether the use of the Roentgen ray would not give us help and 
refer the. patient in time to have them receive the information 
available much earlier than is sometimes done. 

Ulcers, strictures, abnormalities, and malignant growths of 
the gastro-intestinal tract; renal stones, tumor, pyonephrosis 
and other pathologic states of the kidney; abscess, foreign 
bodies, empyemata and other abnormal conditions of the lungs; 
fractures, deformities, growths and anomalies of bones and joints 
are among the munerous conditions that can be more easily and 
more correctly diagnosed with the Roentgen ray than by other 
methods. 

I have mentioned a few of the more important examinations, 
from the standpoint of a clinician, that should be made as a 
matter of routine. Other examinations, scarcely less important, 
will occur to all of you. The basic truth and idea upon which this 
lecture is given is that in becoming a physician we, each of us, 
obligate omselves to conduct our lives in accord with the ideals 
of the medical profession. 

No matter how hard we try we shall, at times, fall short of 
those ideals, but the more nearly we attempt to approximate the 
spirit of the Golden Rule in our professional lives, the happier 
we will be and the more useful dtizens we will become. 

Dire prophesies are heard in these days concerning the ulti- 
mate taking over of the practice of medicine by the State in 
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connection wtli the proposed plan of National HcalUi in- 
surance. 

Such a consummation would be, in my opim'on, a calamity for 
tlie nation as well as for our profession. We must bear in mind, 
however, that if the general public invariably received the highest 
grade of medical services that all physicians can train themselves 
to give there would never be a demand for such a plan. It is 
the inefficiency of mucli of the medical work performed by a 
certain grade of practitioner tliat causes wide-spread dissatis- 
faction and desire for a change of mctliod. 

If each of us resolve tliat we will give our best efforts at all 
times to tliose who seek our aid, and if we live up to our resolve, 
our patients will be indeed fortunate. Our responsibility docs 
not cease when we have completed our examination. We must 
be interested enough to study our patients, consult standard 
books, read tlic current literature, and make a serious attempt 
to carr)’’ on postgraduate instruction in our daily work with our 
patients. If one docs not progress in medicine one retrogrades. 
Let us be among those that arc alive to everj' aid for our patients 
and thus deserve an honorable position in our clioscn profession. 



CLINIC OF DR. C. C. WOLFERTH 


Fnoii THE Caediovascuear Cmac, Medical Out-patient 
Department, Dnu’ersity Hospital 


ABNORMAL CARDIAC RHYTHMS AND THEIR DIFFER- 
ENTIATION BY SIMPLE METHODS 

I "wtsh to present to you today two -patients who illustrate 
certain phases of the subject of abnormal cardiac rhythms, and 
then discuss the diSerentiation of arh^dhmias by simple methods 
of ph}’sical examination. 

CASE I 

This girl, C. N., nineteen years old, presents one of the 
commonest conditions you irill be called on to manage. In 1906, 
when she was five years old, she had an attack of acute articular 
rheumatism. After her recover}' her family noticed that she 
was short of breath on exertion. The breathlessness improved 
gradually, and she then felt well until 1915, when she had a sec- 
ond attack of rheumatism. During this attack her heart beat 
verv' fast,. The joints cleared up after a few weeks, but the rapid 
heart action persisted and she had pain under her left breast. 

In 1916 she appeared in the Sledical Out-patient Depart- 
ment, compl ainin g of shortness of breath, cough, and headache. 
At that time it was noted that the heart was moderately en- 
larged, there was a systolic thrill and murmur at the apex, and 
an accentuated pulmonic second sound. The rhx'thm was 
regular. She came to the Out-patient Department for six 
months and finally improved enough that treatment was dis- 
continued. 

About a year ago she again presented herself, complaining of 
shortness of breath. She was referred to the Cardiovascular 
Clime, where she has been imder obser\-ation ever since. In 
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the interv'al since 1916 she had been in poor healtli most of tlic 
time. There had been a number of attacks of digestive disturb- 
ances, and at one time she was tliought to have iiad acute 
appendidtis. She had not been able to work since 1917 because 
of rapid heart and breathlessness. Slie had also had frequent 
attacks of bronchitis. 

On examination, she was slightly cyanotic and orthopneic. 
The heart was markedl}'^ enlarged, the right border extending 
out 6.5 cm. from the midstemal line, while tlie apex impulse 
w'as found in the left anterior a.xillarj’^ line. A diastolic thrill 
and murmur were noted at the apex in addition to tlie systob'c, 
evidendng that mitral stenosis had developed since her predous 
dsits. The cardiac rate was very rapid, tlie rhytlim totally 
irregular, and there was a large pulse defidt. 

You will obserr^e tliat todaj'^ she shows no cj'anosis or evi- 
dences of breathlessness, in fact, looks quite well. She states 
that recently she has felt better than any time since her attack 
of rheumatism seven years ago. She no longer suffers from short- 
ness of breath, precordial pain, cough or gastro-intcstinal symp- 
toms, which had troubled her almost constantly. 

I want one of you who has examined her to describe her car- 
diac rhj'thm. 

Student: The pulse is irregular. 

Dr. WoLFERTfi: Don’t get into the habit of describing a 
pulse as irregular and let it go at that. You should observ’c par- 
ticularly whether tlie irregularity is continuous or only occa- 
sional, whether there is a total absence of rhythm or some tjpc 
of regularly recurring irregularity can be made out. A second 
critidsm is that your observations should be based on ausculta- 
tion of the heart ratlicr than tlie pulse alone, as tlie latter may 
mislead you. Listen to the heart again and tlicn tell me what 
you have obsen’cd about the rhythm. 

Student: There seem to be periods of regularity and then 
short periods of irregularity. 

Dr. WoEFERTn: YTiat about the rate? 

Student: It is 74 by auscultation, but a few beats have no 
pulse accompanying them. 
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De. WoufEExa: What do you call such a couditioii? 
Student: Pulse dehdt. 

De. Woiteets; Yes. Now have her walk aaoss the room 
rapidly several times and tell me if you note any changes. 

Student: The rate has increased and the irregulanty seems 
to he continuous. 

De. Woueeth: What do you think the disturbance of 
rhythm is due to? 

Student: Auriculai fibrillation. 

De. Woefeete: Yes, the case is a fairly typical one. On 
yom: recognition of the fibrillation will depend your success in 
treating this very common condition. Her heart is now under 
the infiuence of di^talis which is -largely responsible for her 
present rate around 70. Not infrequently under such circum- 
stances there may be an almost regular rhythm such as she 
showed, so that you may be in some doubt as to the nature of 
the disturbance unless you increase the rate. Noting the be- 
ha\'ior of the heart action as the rate is increased is the most 
important procedure in helping to dedde whether the condition 
is fibrillation or noL When this ^I’s rate was increased to 120 
it became quite e\ident that the rhythm was totally irregular 
or, strictly speaking, there was no rhythm. You could then feel 
fairly confident that she had auricular fibrillation. What else 
might it be? 

Student: Auricular flutter. 

De. Wolferth: Yes, seeing her today for the first time, with 
a heart action that seemed to you to show at times elements of 
regularity, y'ou would be justified in thinking of flutter. But I 
do not agree -with you that the rhythm is quite regular at times. 
I think a careful examination wiU show you that there is a slight 
continuous irregularity in the intervals between the grosser dis- 
turbances. Furthermore, she has been under observation and 
treatment here for a year; in that time she has never had a regular 
rhythm during any of her visits. Flutter is rare compared -with 
fibrillation, particularly the tjpe with apparently totally irreg- 
ular heart action. The clinical difierentiation may be impos- 
sible. Transitional forms are found that we have not yet learned 
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to differentiate by clectrooirdiograpliic study. The recent ex- 
perimental work of Lewds has sho\vn liow closely flutter and 
fibrillation are related. He obtained electrocardiograpliic trac- 
ings in animals simulating fibrillation, but which, he has demon- 
strated, are in reality due to flutter in whicli the spread of tlie 
wave of excitation to contraction tlirough the auricle has been 
modified. The safest clinical rule to follow' is to regard tlie cases 
wdtli totally irregular ventricular action as fibrillation until you 
can exclude it. Your diagnosis will nearly alwa 5 's be correct 
and the effectiveness of your treatment will depend more on 
otlier considerations tlian w’hether tlie disturbance of tlie cardiac 
mechanism is to be regarded as flutter or fibrillation. 

Numerous electrocardiograms of this patient have always 
shown auricular fibrillation. The fluctuations of the heart rate 
have been of some interest. So long as she has faithfully fol- 
lowed instructions and at the same time been able to avoid 
bronchial infection her pulse-rate has sta 3 ’ed near 70 and she 
has been in comparatively good healtli. She has been given 
digitalis almost constantly latch*, in the form of digitan, which 
she prefers to tlie tincture of digitalis. About 0.1 gm. per daj', 
sometimes a little more, somedmes a little less, has been neces- 
sary to maintain her present condition. Once she went away 
for a mondi, took no digitalis for over tlircc weeks, and dis- 
regarded instructions as to hygiene and exercise. When she re- 
turned her heart rate was 170, there was a large pulse deficit, 
and she was markedly decompensated. Tuice attacks of bron- 
chitis have been followed by similar conditions. 

CASE n 

This man, sixty-tlirec years old, has presented more complex 
conditions than the girl you have just seen, hlis record is as 
follows: He was perfectly well until 1914, when he began suf- 
fering from frequency of urination, which increased until a 
prostatectomy* was performed in Julj*, 1918. About six months 
after the operation he beg-m to suffer from discomfort and dis- 
tention after eating, and constipation, also palpitation of the 
heart, which would someUmes v.*akc him at m'ght. He thinks 
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liis heart did not heat anj' more rapidly than usual during the 
periods of palpitation. 

Because of these sjTuptoms he presented himself at the Out- 
patient Department in December, 1918. The e-xamination at 
that time showed no cardiac abnormalities, the liver extended 
just below the costal margin. The blood-pressure was 136-78. 
The heart rhythm was noted as regular, and the pulse was 
counted on one exarmnation as 65 and on another as /o. Treat- 
ment was directed mainh’’ to the gastro-intestinal tract; ant- 
acids, belladonna, and mild sedatives were given. After a few 
^^sits he was ver}' much improved and did not retvun rmtil 
August, 1919, when he again complained of palpitation and ex- 
cessive gas after eating. He again improved following a dietar)'- 
regime — belladonna and silver nitrate. 

' On October 2d, after ha\dng been away for five weeks, he 
came in stating that for two weeks he had been very short of 
breath and weak and that his pulse had been very rapid. On 
tius Hsit he was referred to the Cardiovascular Clinic. Ex- 
amination showed no visible abnormal pulsations in the neck, 
no cardiac impulse was palpable, percussion outline of the 
heart was about normal, and no murmurs were heard. The 
cardiac rate was rapid, the rhythm was sometimes nearly reg- 
ular (regular periods interrupted bj' occasional slight irregularit)^) 
at other times grossly irregular. With the former tjpe of rhythm 
the rate was appro.ximately 135. When he lay down the rate 
decreased and the rhythm was of the grossly irregular tj'pe. 
On mild exertion the rhythm became almost perfectly regular 
again, but the rate did not exceed 135. A distinct pulsus alter- 
nans was obtained during periods of regular action both by pal- 
pation of the radial arter}’ and by auscultation over the brachial 
while the blood-pressure was being taken. 

The electrocardiogram taken that day showed perfectly 
regular auricular rate of 272, and for the most part a A’entricular 
rate of lo6, winch shows occasional slight irregularitv in the inter- 
ventricular inten-als (Fig. 125, tracing 1). • You wiil obsen-e the 
characteristic diphasic oscillations due to the continuous auric- 
ular activity of flutter, and tliat one ventricular complex is 
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found to two auricular, evidencing wliat is called a 2 (o 1 block, 
the relation found most frequently in untreated flutter. In ^•icw 
of the jjerfectly regular auricular rln-tlun one .should naturalh- 
e.xpect the ventricular to he equally regular. Neverthele.ss, not 
infrequenth' .slight irregularity is found which ma}- be due to 
alterations in conduction between the auricles and ventricles. 



Fig. 125. — C,ifC II. .Auricular fliitUTwilli (ypesof \i'iilriciilar .iclioii that 
clinically seemed to shots at least some reftiilarity. 'rniriiifr 1 : After the first 
ventricular eomple.v, there are lieo unrh'iilar conlravliom^ to one ventricular. 
The rhythm is not quite regular; at a and h the iiiterventrienl.ir period is some- 
what lengthened and the ne.\t siiceeediiiK one corresfionditiKly shortened, so 
that the two jicriods e(|iial in time two ordinary eycles. Tr.ieiiiKS 2 and 3 
respectively arc e.xample.s of 5 to I ami 4 to I rhythm; elinirally, they .ipjieared 
Iicrfectly regular and hy mca.snrement there i-- very slight irregularity. Trac- 
ing 4: Coupled Ix’.its in llntler (alternate •! to 1, 2 to I ,inrieiilar-%enlri( ii!ar 
conlraetions). Traeing 3: "Tripled” In-ats in llntler (-1 to I, 2 to I, 2 to 1 
auricular ventricular eon tract ions). 

He was given tincture of tligitalis, 1 c.c. q. i. d.. and adviseri 
to stay in bed mo.st of the time until hi.s ne.vt vbit. hive tlay.s 
later he returned saying tJiat he felt much better. J/b rale v.as 
now slow, but the regular dominant rhythm was interruitted 
by numerous e.vtraswstolcs wJiirli were ea.sily abolishe'l by mild 
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exertion. The electrocardiogram showed a sinus rate of 48, 
interrupted by numerous extrasystoles, arising from at least 
one auricular and tn-o ventricular foci. The digitalis was dis- 
continued, but the next week he returned feeling much worse 
and the flutter with 2 to 1 rhythm was foimd to be re-established. 
He was sait into the ward, where he remained three weeks. 
He was again ^ven digitalis. The 2 to 1 block was converted 
into 3 to 1, a form that is comparatively rare. .Then a curious 
alternating 4 to 1. 2 to 1 block, that simulated pulsus bigeminus, 
was obtained. At times there were periods of apparent irregular 
irregularity. Eventually there was a regular 4 to 1 block which 
could be easily disturbed by changes of posture or exertion. 
The flutter continued during his entire stay in the ward. The 
auricular rate remained remarkably constant, the uddest varia- 
tion being from 272 to 286 during a period of over three months’ 
observation and in two separate attacks; it was apparently rm- 
affected by exercise, vagal stimulation or digitalis, and the 
slowest auricular rate was obtained before digitalis treatment 
was instituted. 

He left tire hospital January 8, 1920 improved, but the flutter 
was still present. Five months later he reported one day with 
the story that for about a month after leaxdng the hospital his 
condition had remained about the same and he had been bothered 
a great deal b\' palpitation and distention after eating. One day 
lie drank a bottle of home-brew beer of reputed Irigh alcoholic 
content, the first alcohol he had taken since his illness. Within 
a few minutes Uie rapid heart action and the palpitation dis- 
appeared and up to the present have not returned. On examina- 
tion, the improved appearance was striking, he had gained S 
pounds, the cardiac action rvas slow and regular. An electro- 
cardiogram showed normal sinus rhythm. 

1 oda\-. just about a year from the time his auricular flutter 
was discor-ered, he returns, saying that again he is troubled with 
discomfort after eating and is somewhat short of breath on 
exertion. 

(To student who had examined patient): How would you 
describe his cardiac rhyUim? 
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Student; It is totally irregular and the rate is about 130. 
Dr. Woi.FERTir: What was the effect of e.xcrlion? 

Student; The rate increased and the total arln-thinia per- 
sisted. 
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I'i;;. 126, — Cn.se II. Ty|K-s of clinic.nlly tot.il irregularity. 'IVncing 1: 
,-\tirictjIar flutter. Not only arc the niiiiihcr of nuririilar to ventricular con- 
tractions cliangiiig: irregularly, Irtit tlic relation of the \ enlrfcular contraction 
to its preceding auricular contraction is also constantly shifting. Tnicing 2; 
Obtained on patient's last \isit. Total irregularity due to nuririilar fibrilla- 
tion. 


Dr. 'WoEFERnr: Did you note any periods of regtdarih’.^ 
Stude.nt: No. 

Dr. Woeferth; What do you think the ])rcscnt disturbance 
of rhythm is? 



Fig. 127. — Case II. Tot.il irregularity <iue to numerous e.\tr.isystoh ' of 
liotli auricular and ventricular origin. I'ivi- days Ufore had shoun 2 to 1 
auricular llutter and during the interval had tahen I c.c. tincture of digitali'- 
q. i. <1. The irregularity was completely alxilished by increasing the r.ile of 
the dominant rhythm to 60. 

Stude.nt; It .seems like auricular ftbrillalion. 

Dr. Woeferth; Yc>. Hut in view of ihe jtrevimis recoul of 
flutter and marked pul.sti.s alternans one .shoiiltl be .stisjacioiis 
of flutter e\-en though the heart action secm.= totally irregular 
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and wide irregular variations in pulse volume are found; other- 
wise it would scarcely be thought of at present. I am unable to 
exclude it absolutely by physical examination. But the electro- 
cardiographic film just taken shows that the present condition 
must be regarded as auricular fibrillation. 

This patient has shown certain of the features often ob- 
served in connection with flutter, such as the effect of digitalis 
in increasing the auriculoventricular block with consequent 
slowing of the ventricular rate; the variety of ventricular action 
dependent on the block; the pulsus alternans when the ventric- 
ular rate was rapid; the presence of numerous auricular extra- 
systoles shortly after sinus rhythm had been re-estabb‘shed; and 
finall)', the development of auricular fibrillation. On the other 
hand, the typical sequence of events, namely, auricular flutter, 
auricular fibrillation, normal sinus rhythm following the use of 
digitalis,' was not observed, although possibly it may have 
occurred. 

THE DIFFERENTDLTIOK OF ABNORMAL CARDIAC RHYTHMS BY 
SIMPLE METHODS 

With the advent of the electrocardiograph and the consequent 
clear-cut classification of abnormal cardiac rhythms, making 
possible the clinical study of each type, the field of clinical diag- 
nosis has been so far e.xtended that anyone sufficiently inter- 
ested can easily recognize, by simple methods, the nature of 
the disturbance in the vast majority of patients with abnormal 
cardiac rhythm. Since graphic methods of study are out of the 
question for many patients, it is important to become e.xpert in 
differentiating these disturbances of rhythm by simple methods 
that require no complicated apparatus. The data from which 
conclusions may be arrived at are easily gathered, while control 
electrocardiograms show that it is possible to reach a much higher 
degree of accuracy than is usually attained in clinical diagnosis. 

Fortunately, the three commonest types of arhythmia — 
sinus arhythmia, extrasystoles or prematme contractions, and 
auricular fibrillation — are the easiest to recognize. At the other 
end of the scale the very rare t3q)es, such as auriculoventricular 
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rhythm, certain forms of idioventricular rhytlim (excluding 
complete heart-block), and sino-auricular heart-block, although 
they may be recognized as abnormal, cannot be diagnosed clin- 
ically; they are usually taken to be some form of auriculovcntric- 
ular heart-block. The distmrbances of conduction that do not 
alter the rhythm, such as simple delay in the transmission of tlie 
impulse to contraction through the bundle of Kent (His), or 
block in one of the branches of the bundle or in the terminal 
arborizations, mth one rare exception,* do not furnish clinical 
evddences sufficient for their recognition. 

In the study of a case of suspected abnormal cardiac rhytlim 
the character of the rhythm' should be carefully noted; whether 
or not there is any irregularity, and if so, ■vs’hether the irregular- 
ity occurs only occasionally, is frequent or continuous. UTien 
the irregularity is considered continuous, it should be decided 
whether the arhythmia is total or recurring cycles of the same 
irregularity are discoverable. 

The method of estimating disturbances in the rhytlim should 
be auscultation of the heart sounds rather than palpating tlie 
pulse. Auditory perception of rhythm is more acute than tactile, 
but more important is the fact that the pulse does not always 
completely reflect the cardiac action. The pulse should always 
be studied carefully, and it often jdclds information of the 
greatest value. But it should occupy a subsidiary' position as a 
means of grouping cardiac rhythms as a confirmatory test of 
auscultatory findings. 

The study of the cardiac rate is second in importance only' to 
the rhy'thm. The behavior of botli rate and rhythm under 
x-arious drciunstances, such as change of posture, exerdsc, vngal 
stimulation, atropin injection, often funushes information that 
leads to a correct condusion as to the nature of the disturbance. 

Perhaps the simplest method of attacking the problem of the 
diflercntiation of tlie arhythmias tliat may be recognized clin- 


* The C-Tccptlon is found occasionally where there is delay in the trans- 
mission of the impulse from auricle to ventricle in a heart with mitral stenosis. 
As delay in conduction develops the relation of the prcsj'stolic murmur to the 
first sound is observed to change. 
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i rall y is to classif}' cardiac action according to its regiilaiity as 
determined by auscultation, namely, (1) regular cardiac action, 
(2) partially irregxilar cardiac action, and (3) totally irregular 
cardiac action. Tbus the problems that arise in each of these 
groups may be considered separately. 

Regular Cardiac Action. — ^When the rhythm is regular, ab- 
normal cardiac mechanism (excepting pulsus altemans) would 
rarely be suspected unless the rate is either abnormally slow or 
rapid. In the former heart-blodr is to be considered, in the 
latter paro.xysmal tachycardia or amricular flutter. 

When the rate is under 60 the possibility of high grade of 
heart-block should suggest itself — ^the slower the rate, the more 
probable the presence of block. Wflth a rate imder 40 normal or 
sinus rhythm is rare. In complete block* the rate is most often 
around 30, although it may' be much slower; it is rarely over 45. 
It is distinguished from anus rhythm by' the fact that changes 
m posture or exercise cause little if any change in the ventricular 
rate, while atropin injection is entirely' without effect except in 
functional complete block such as that produced by drugs, where 
it may lessen or completely abolish the block, with the produc- 
tion respectively of incomplete block or sinus rhy thm . In the 
latter event the rate would be augmented to the normal or even 
higher. 

Very' high grades of mcomplete block (3 to 1, 4 to 1) are very 
rare; it is not necessary' to differentiate them from complete 
block, as they' tend to pass into that condition. They are usually 
characterized by very slow ventrioflar action. 

It is sometimes difficult to differentiate 2 to 1 block from slow 
heart action of the normal type unless by some procedure, such 
as change of postme, e-xerdse or atropin, we are enabled to change 
the grade of block or abolish it. The development of irregularity' 
as the rate is increased points very' strongly' to incomplete block. 
In any event, it serves to show that the cardiac mechanism is 
abnormal. 

• The \-cntricular rhj-thm in complete heart-block is often slightly irretr 
ular, but oa-ing to the slow rate this is not appreciated clinicallv. OccasionaJIv 
the \-cntricular action is grossly irregular. ' ^ 

vou 4—77 
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When the ventricular rate is slow examiners tlioroughly 
famih'ar with venous pulse curv’^es ma}' often obtain valuable 
information from obser\-ing tlie waves in the neck. This method 
is not recommended for those not versed in cardiography, as too 
often it will be confusing and lead to error. 

If the rate is between 70 and 140, it might be possible, under 
exceptional drcumstances, to recognize auricular flutter. A his- 
tory of sudden onset or sudden increase of s)Tnptoms referable 
to the heart, particulariy palpitation, should lead to the suspidon 
of this condition. Flutter with regular ventricular rhytlim, 
owing to the practically fixed auricular rate, presents certain 
characteristic features that depend on the associated heart- 
block. Thus, if the auricular rate were 300, we might c.vpect to 
obtain regular ventricular rates of either 150 (2 to 1 block), 
100 (3 to 1 block), or 75 (4 to 1 block). All intermediate rates 
must necessarily be at least partially irregular. Consequently, 
if cither decrease or augmentation of the rate can be produced 
by such procedures as change in posture or exertion, irregularity 
is prone to develop. One docs not find gradual decrease of tlie 
rate of a dominant rhj'tlim such as occurs with a normal heart 
after e.\erdsc. 

“When the rate is appro.ximatcly 140 or more the problem 
consists of the differentiation of simple or sinus tachycardia, 
paro.xysmal tach 3 ’cardia, and auricular flutter. It is rare to find 
such a rapid simple tachycardia without some evident cause for 
it, such as infection, toxemia, neiwous or ps 3 ’chic condition. It is 
rare even in severe heart disease unless there is some added factor 
such as one of the conditions mentioned. 

Parox 3 'smal tach 3 'cardia is characterized b3'’ sudden onset 
and offset, usually appreciated b 3 " the patient, the constant rapid 
rate usuall 3 ' between 140 and 220, the insusccptibih't 3 ’ to change 
with change of posture, e.\erdsc, emotion, or atropin. Vagal 
stimulation will bring about cessation of tlic paro.xysm in ap- 
pro.ximately 50 per cent, of the cases, but does not influence the 
rate of the paro.xy.'^m. I'his artificial cessation of the parox 3 ’.=m 
max’ be considered pathognomonic of p 3 ro.'c 3 ’smaI tach 3 ’cardia, 
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since, according to Ritchie, it \rill not stop an attack of auricular 
flutter. 

Up to the past few years airricular flutter with rapid regular 
rhjdhm was not distinguished from paroxj'-smal tachycardia, and 
imtil verj' recently the diwding-line between the two conditions 
was not considered a very sharp one. It is now thought that 
the mechanisms of the two conditions are quite different. The 
clinical differentiation is not always clear, but certain points may 
be of value. Paroxj'smal tachycardia frequently develops in 
otherwise apparently undamaged hearts; flutter rarely. In the 
former there may be a history of many brief attacks for years 
without much embarrassment to the patient except diuing the 
attack; such a history would be unusual in flutter, as the latter 
tends to establish itself for longer periods and not to recur 
frequently in brief attacks.* During the attack the cardiac ac- 
tion nearly always remains regular in paroxysmal tachycardia, 
e.xcept for a rather rare occasional dropped beat. In flutter, 
change of posture, mild e.xertion, such as walking across the 
room or vagal stimulation, will frequently change the ventric- 
ular rate, also the rhythm. Digitalis in ordinarj’- dosage usually 
slows the rate of flutter and may convert the mechanism to auric- 
ular fibrillation; it has no effect on paro.x3^mal tachycardia ex- 
cept that occasionally it seems to have some relation to the 
cessation of a paroxj-sm. 

Partially Irregular Heart Action. — Among the partially ir- 
regular rhythms may be included those showing var5Tng grades 
of irregularity, ranging from an infrequent disturbance of the 
rhjdhm to continuous irregularity, but in all of which at least 
some element of regularity is discoverable. This is the group 
in which the \'ast majority of the arhjihmias are placed, due to 
the fact that nearly all cases of sinus and extrasystolic arhyth- 
mia must be included. The former is so frequent in childhood 
and adolescence as to be considered physiologic, while at least 
occasional extrasystoles are very frequent in later middle life 
and almost universal in old age. 

Sinus arhythnua may nearl3' alwaj's be recognized bj' atten- 

‘ Lewis mentions a case in which the flutter lasted for ^ years. 
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tion to tlie character of the irregularity. In most cases the changes 
are coincident wtli the phases of respiration, usually quicken- 
ing during inspiration and slowing during expiration, although 
occasionally the opposite may be found. The changes are often 
exaggerated by deeper breathing. There is another type inde- 
pendent of respiration in which the cycles of irregularity arc 
less frequent. In tliese cases there is also found the waxing and 
waning of the rate characteristic of tliis rhythm. The arhythmia 
is easily abolished by lessening of vagal tone such as can be 
produced by mild exercise or atropin. It is rarely foimd vith a 
rate over 120, although occasionally it has been noted with a 
rate as high as 140. 

Extrasystolic arhythmia is protean in its manifestations; it 
may vary from a single premature beat recurring at very long 
intervals to irregular contractions arising from multiple foci 
throughout the heart and far outnumbering the contractions of 
normal origin. This latter form will be considered under totally 
irregular rhythms. The chief cliaracteristic of extrasystolc is the 
prematurity of tlic beat disturbing the rhythm; it always occurs 
before the next normal beat would be expected. It may or may 
not be followed by a compensatory pause; occasionally it docs 
not even distturb a slow normal rhythm, being merely interpolated 
between two contractions of normal origin. 

Experience in the auscultation of hearts will often enable 
the examiner to recognize an extrasystole by the character of 
tlie sound. The extrasystolic first sound is usually sharp and 
lacking in the so-called muscular element. The two sounds 
often seem closer togcUicr than the normal sounds. Sometimes 
tliey are muffled and weak. Not infrequently the aortic valve 
is not lifted, so that only a first sound is heard. In tliis event 
there is, of course, no pulse at the wrist, as occurs sometimes even 
when the second sound is heard. \\^en a pulse accompanies 
an extrasystolc it is weaker than the normal pulse. 

Extrasystolcs are usually most numerous when the rate is 
slow or around normal. As the rate is increased by any cause 
tlie}' tend to disappear, so that in most cases they arc abolished 
with a rate of 120 and arc extremely unusual with a rate of 140. 
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Very rarely, as the rate is increased, the number of extrasystoles 
also increases, in which event they are considered to indicate 
serious myocardial disturbance. 

Occasionally the differentiation must be made between ex- 
trasystoles without corresponding wrist pulse and with abolition 
of one cardiac cycle of the dominant rhythm, and dropped beats 
due to partial heart-block. Usually the dropped beat recurs 
more regularly than extrasystole; every third or fourth beat, 
etc., may be dropped for fairly long intervals, but with very 
slight grades of block there may be no regularity in respect of 
the dropped beat. The principal difference between the two 
conditions lies in the fact that in blocic instead of a premature 
beat followed by either a compensatory pause or immediate re- 
sumption of the regular rhythm, there is found silence over the 
heart during a period almost twice as long as the normal interval. 
In e.xtrasystolic arhythmia, as stated above, the arhythmia is 
nearly always diminished by increasing the rate; in block, the 
number of dropped beats is frequently increased. 

Auricular flutter, which would be a bugbear in clinical dif- 
ferentiation except for its relative infrequency, sometimes pre- 
sents itself as a partially irregular rhythm. One is likely to find 
periods of regularity alternating with periods of irregularity. 
Occasionally there seems to be a dominant rhy thm interrupted by 
premature contractions; even the form of extrasystolic arhythmia 
called pulsus bigeminus may be simulated (Fig. 125, tracing 
4). The differentiation from extrasystoles cannot always be 
made with certainty, but observation of the reaction to exercise 
may help. In flutter one is not able to obtain numerous varia- 
tions in rate of the do m inant rhythm on exercise, nor is abolition 
of irregularity as the rate is increased and gradual return as it 
di m i n ishes again so liable to be found. The auscultatory pe- 
culiarities of extrasystole may also help in the differentiation. 

Auricular fibrillation must also be mentioned in this group, 
as it sometimes seems to show a regular dominant rhjihm inter- 
rupted by occasional irregularity, thus resembling e.xtrasystoles. 
This Condition is most frequently found after digitalis adminis- 
tration. Exact measurements would show a continuous irreg- 
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ularity, but auditory perception is not aJwaj^s keen enough to 
recognize it. The differentiation from extrasystole is usually 
easy enough if one is on tlie lookout- for fibrillation. Increase of 
the pulse-rate tends to abolish extrasj'stoles, whereas in fibrilla- 
tion the irregularity is not abolished, but is usuallj' increased 
and tlie simulation of a dominant rhythm disappears. 

Totally Irregular Heart Action. — When tlie cardiac rhytlim 
appears totally irregular Uie ovenvhelming majority of cases arc 
found to have auricular fibrillation, but tlierc arc certain excep- 
tions that must be borne in mind. When tlie rate is under 100 
cases showing frequent cxtrasystolcs, espcciallj' ivlicre they arc 
arising from various foci, may present totally irregular rliytlini. 
Perhaps tlie most frequent error and certainly tlie most impor- 
tant one encountered is mistaking tlie totally irregular rliythm 
of auricular fibrillation for extrasystolic arhythniia. This mis- 
take should not be made if one al\va 3 's thinks of auricular fibrilla- 
tion in connection with any gross irregularity. Again, tlie dif- 
ferentiation must be made by increasing the pulse-rate; if the 
gross irregularitj' persists the arhytlimia is due to fibrillation 
ratlicr than extrasystoles. 

Tlicrc is an extremely rare type of arlijllimia, classified as a 
sinus arliythmia, in wWch there is a total irregularity.' The 
rhythm is said to become regular as the rate is increased. On 
account of its rarity it is of h'ttlc practical importance. 

Flutter may present an apparently total irregularity, although 
Lewis has shown tliat measurements of grouped beats, so-called 
spacing, shows an clement of regularity. WitJi a rate over 100 
this is practically the only condition that simulates fibrillation. 
It is usually difficult and sometimes impossible to distinguish 
the two conditions. From tlie standpoint of the patient this 
makes fittle difference since the underlying mechanisms arc un- 
doubtcdlj' closely- related, the prognosis is similar and the treat- 
ment, with minor differences in the administration of digitalis, 
the same. 

Pulsus Altcmans. — The conditions we have discussed have 
to do witli abnormalities in the formation, point of origin, or 
the spread of tlic impulse to contraction. Pulsus altcmans is 
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thought to be a different process. It is generally held to e%i- 
dence a disturbance in the function of contractilit}'. As the name 
indicates, it is characterized by alternate larger and smaller 
pulse ■waves. 

As has been pointed out by several investigators, notabh’ by 
■\\Tiite, alternation occurs oftener than -was formerly supposed 
and is foimd frequentlj* in myocardial disease, especially cardio- 
renal disease, if carefully looked for. For purposes of convenience 
it may be clarified as latent and developed. In the former there 
is a tendencj- to alternation, but some special stress is required 
to make it e'^ddent, such as estrasj'stole or sometimes simple 
increase of the cardiac rate. In this group would be included, 
of course, the postestras\*stolic or postpremature contraction 
alternation. In developed alternation the alternate larger and 
smaller pulse-'waves are constantly present. It is generallj' as- 
sumed that the latent form, ■which is more frequent than the 
developed, sho-ws a tendency to develop into the latter. 

Simple methods are of little or no value in detecting post- 
estrasj-stolic alternation, which can be done satisfactorily only 
by means of sphygmograms. Developed alternation can be dis- 
covered in many cases by palpation of the pulse, but the most 
satisfactory- ample method is the use of the sphygmomanometer. 
It is at least as delicate a method as the sphygmograph when 
the alternation is continuous. The sphygmomanometer is con- 
nected ■with the patient as for taking the blood-pressiue, and the 
pressme in the cuff raised to the maximum systolic pressure, as 
determined by auscultation over the brachial artery-. At first 
only the alternate stronger waves come through and may- be 
heard, then the alternate louder and weaker sounds are ob- 
tained usually- through a zone of several m illim eters of mercury 
pressme. 

The sphygmomanometric method has been criticized on the 
ground that respiratory variations in pressure and pulsus bigem- 
inus may- be confused ■v\-ith alternation. The former may- be 
ruled out by ha^^ng the patient stop breathing or breathe in a 
^x^y shallow maimer for a few seconds ■n-hile the test is repeated. 
The latter should have been detected prernously by auscultation 
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of the heart in nearly all cases, if the examiner, obsei^’es tlic 
rhythm carefully. Verj' rarely cases are encountered in which 
extrasystole occurs so late that coupling of the beats remains 
unrecognized. It is therefore wise, whenever possible, to repeat 
the study for alternation with an augmented cardiac rate. In 
this way not only is pulsus bigeminus easily detected and ex- 
cluded, but alternation is increased, thereby confirming previ- 
ously doubtful tests, or even a latent alternation may uncover 
itself. 

It is sometimes stated that dicrotism may be mistaken for 
pulsus altemans. This gross error oinnot occur if the e.xamincr 
auscults the heart. Either alternation or dicrotism is imme- 
diately excluded. 

Mixed Arhjdhmias. — The mixed arhythmias are rarely com- 
pletely analyzed without graphic records. A^everthelcss, the 
more conspicuous, which is usually but not always the more 
important, disturbance may frequently be recognized. 

The prindpal comph’cating disturber of rhythm is the extra- 
systole. It may occur with practically any of the other types of 
abnormal rhythm. Since, e.xcepting sinus arhythmia, extra- 
s3’^stoles are regarded as not evidencing so profound a cardiac dis- 
turbance as the other common arhythmias, tlieir presence witli 
one of the latter can hardly be considered of great moment 
unless they eddence a drug into-xication. Extrasystolcs are 
probably found more frequently with auricular fibrillation Uian 
with any other of tlie arhythmias; their presence docs not ob- 
scure the recogm'tion of fibrillation, although the extrasystolcs 
often remain undiscovered. 

Occasionallj’, espedall}’ during convalescence from rheu- 
matic fever, the combination of sinus arhythmia and slightly 
delayed conduction from auridc to ventricle is encountered. 
Here the latter is probably the more significant as evidence of 
cardiac damage, but the former would be the only one recog- 
nized without tracings. 

Auricular flutter or auricular fibrillation in complete heart- 
block are interesting but rare forms of mi.xed arln’thmia. The 
ventricular action and the pulse show the characteristic features 
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of block; -svithout tracings the flutter or fibrillation could not be 
recognized. 

I do not irisb from this brief and incomplete sur\*ey to leave 
with you the impression that the clinical methods just discussed 
are absolute^ conclusive in their results; it is seldom in clinical 
medicine that we are able to reach such a fortunate goal. The 
abnormal cardiac rh}'thms are notorious for the unusual mani- 
festations they may exhibit; the literature of this topic alone 
would fill volumes. Furthermore, some patients are too ill to 
have carried out on them the various procedures that may be 
necessary to arrive at a diagnosis. But if we understand the 
mechanism of the abnormal rhjihms and painstakingly dig out, 
with repeated examinations if necessary, the axmlable clinical 
phenomena in each patient, keeping in mind the limitations of 
clinical methods, and where uncertainty still e.xists, favor the 
commoner condition, although graphic studies of the rhythm 
are a comfort to the phjridan and sometimes necessary* for ac- 
curate diagnosis, it is seldom that an}"^ of our patients will suffer 
materially for lack of them. 
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Feoji the Gastro-inxestinal Clinic, Medical Out-patient 
Department, Unu^rsity Hospital 


GASTRIC DYSFUNCTION IN CASES OF INTERNAL SE- 
CRETORY DISTURBANCE 

When the patients present themselves for treatment in this 
department they are hurriedi}’’ classified at the admission desk 
into four main diagnostic groups. Those with complaints sug- 
gesting gastro-intestinal disease are referred to this clinic. In 
many of these cases the original snap diagnosis assigning them to 
a gastro-intestinal category is justified by the subsequent study 
we are able to give them. In a certain number of cases a non- 
gastro-intestmal diagnosis is finally made, while in a third group 
the digestive tract is distinctly involved in addition to, or per- 
haps consequent upon, disease elsewhere in the body. 

You have thus far been assigned in the main to the study of 
patients nith s)'mptoms pointing to the stomach and bowek 
and in whom these organs seemed to present the only abnor- 
malities to be foimd. Todaj’’ we propose to show 3 patients and 
give findings in 2 others in whom the presenting symptoms are 
either entirely or in part digestive, but in whom the real source 
of trouble is an extragastric one. It is generally recognized and 
emphasized that in disease no single sj-stem can be reckoned 
with apart from the remaining portions of the body. This being 
so, if 3'ou have not already seen such patients, j'ou will have 
abundant opportunitj' to study pulmonarj’’, metabolic, cardio- 
vascular, renal, and endocrine dysfunction cases in which the 
gastro-intestinal distmrbances are a more or less prominent and 
often an annojlng feature. 

The disordered functionation of the so-called endocrine 
glands is rather striking in its effects. The pronounced types 
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are easil)’ recognizable as one passes tliem on tlie street. In 
hyperthjTToid cases mucli is made of the goiter, the eye signs or 
tachycardia, but little thought is given to abdominal discomfort 
after meals, “gas,” nausea, or vomiting, in a small number of 
these cases the chief complaint is digestive, and only a careful 
general surv'ey reveals some disordered function on the part of 
a gland of internal secretion. Frequcntlj’^ the clear-cut endoc- 
rinopathics are dismissed Avitli tlie axplanation tliat tlieir in- 
digestion is due to a "nervous reflex,” when an intelligent un- 
derstanding of their gastric dysfimction would point the way to 
helpful symptomatic relief. It must be noted, too, that many 
of the severe cases wdth internal sccretor}' derangement arc free 
of gastric sjanptomatology and tliat these maj’- or may not re- 
veal some changes in tlieir gastro-intestinal motility, peristalsis, 
or secretion b}'^ test-meal or ac-raj’- studies. 

We shall not attempt a complete r6sum6 of the cases we hope 
to present, but shall rather aim to call attention to findings and 
lustoric facts which will ser\'e to illustrate the points we arc 
trjing to make. 

The first case is probably one of Addison’s disease. As you 
see her she appears deeply pigmented over her entire skin sur- 
face. This pigmentation is naturally more pronoimccd in the 
areas e-xposed to light, but the legs, feet, and trunk share in this 
happily styled “bronzing.” The tongue and mucous membranes 
of the cheeks show gra>dsh-black spots. From the beginning of 
her illness her chief complaints have been “great weakness” 
(general) with “stomach gas attacks and nausea.” Up to the 
date of her first xdsit, one and a half years after the onset of her 
disease, nausea, regurgitation of food, and gas were verj' di.s- 
tressing, and were uniformly c.xplained by her physicians as being 
due to “nerves.” 

Her blood-pressure now varies for the systolic reading from 
SO to 100 mm., while the diastolic point reads from 55 to 75 mm. 
She complains at times of much numbness in tlie hands. An 
annoying sxnnptom is that of cramp-like pains in the legs, espe- 
cially in the left side, passing up to the lower back. She has a 
severe spot pain over the inner aspect of the left instep, usually 
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coming on. at night. The blood Wassermann test and urine ex- 
amination are negatived There is a mild secondary anemia -with 
no unusual findin gs in the differential coimt. There are no em- 
dences for an active inflammatory leaon in the lungs, and an 
a;-ray of the chest only shows some increase in the linear mark- 
ings and hilus shadows, with some few calcified glands. The von 
Pirquet reaction was markedly positive. 

Fractional test-meals have never revealed the presence of 
free hydrochloric add or of pepsin. The gastric contents have 
never shown occult blood and have always been gone from the 
stomach in one hoiur after an Ewald meal. Inflation of the colon 
was negative. There are no masses or palpable organs in the 
abdomen. 

Dr. Pancoast found no gastric residue six hours after an 
opaque meal; the bismuth column had reached the transverse 
colon. The terminal ileum could be separated from the cecum. 
There was slightly more tenderness here than elsewhere in the 
neighborhood. After a second opaque meal the examination of 
the esophagus was negative. The stomach was long, low, and 
slightly sagging, with the greater curvature about 5 inches below 
the runbilicus. Peristalsis was verj’’ inactive, there being no 
well-defined waves. There was a constant hypermotility. No 
defects in the outline of the stomach were noted. There was no 
deformity of the duodenal cap. It was shown on subsequent 
examination that the entire colon is ptosed with a normal 
motility. 

Just as soon as the achylia gastrica was discovered the use of 
dilute hydrochloric add and pepsin ser\^ed to end the gastric 
attacks and there resulted an increase in body weight. She has 
recdved an espedally prepared extract of adrenal glands over 
a long period of time, apparently with no good effect. WTien the 
dose was increased to 9 grains of adrenal extract per day she 
vomited after each 3-grain dose. She is gradually growing weaker 
and the prognosis is, of course, bad. She is thus an endocrine 
patient whose remaining years have been made happier and 
perhaps somewhat prolonged by a proper appredation of the 
nature of her gastric dj'sfxmction. 
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This case has been presented in more detail tlian wc had 
planned largely because Addison’s disease is comparatively rare, 
and you may not see a similar case for some time to come. We 
have omitted many interesting features and diagnostic studies in 
her case, but one must be pointed out before we pass on to the 
next case. 

If one, so to speak, draws with the finger-tip a square on tlie 
skin of tlic patient’s abdomen, and waits for about a half minute, 
a pale line or band is noticed to appear in tlie track of tlie trac- 
ing finger. Tliis white-lined square reaches its maximum clear- 
ness in one minute and persists for one, two, or even tlircc 
minutes before being gradually obliterated. Care must be taken 
not to scratch tlie skin with the finger-nail or to press so hard 
that an immediate blanching occurs witli perhaps some red lines 
in addition. The stroking must be done deliberately’ and am 
be done witli tlie end of a fountain pen. The white lines even- 
tually become wider than the actual area touched by’ the pen or 
finger. 

This phenomenon is known as “the white adrenal line’’ and 
was first described by' Emile Sergent, of Paris. It is therefore 
often sty'led tlie “Sergent white line.” It is supposed to indicate 
hypoadrenia. Its author believes that in conditions in which 
arterial hy'polcnsion exists tliere is present a peripheral vaso- 
dilatation and that witli light stimulation of the skin vasocon- 
striction replaces vasodilatation. In the French literature this 
“ligne blanclie surrcnale” is frequently mentioned. It seems to 
have little popularity in this country'. If, however, it is a good 
indioition of adrenal insufficiency, as many seem to think, wc 
should often try it on our patients. There arc undoubtedly 
otlicr examples of hypoadrenia than that to be found in Addi- 
son’s disease. 

The next patient is an example of exophthalmic goiter or 
Graves’ disease. This term suggests two of the findings in all 
similar cases. As you see, tlicrc is an exophthalmos or protnision 
of the ey'cballs with a tumor formation or enlargement of the 
tliyroid gland. She seems apprenhensive, and such patients arc 
styled by their friends as being “ncr\’ous.” Their pulse-rate is 
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increased, especiaUj'^ so under drcximstances such as she finds 
herself now. Some cases show various types of irregular action 
of the heart. There is in most patients a fine tremor of the 
outstretched hands with separated fingers. Their extremities 
are, for the most part, moist and cold. There are in these pa- 
tients many evidences for vasomotor instabilitj’-; for example, in 
this patient (hlrs. H) you see extensive transient erythematous 
patches on the neck and chest. Such an appearance should 
suggest an endocrine dysfunction. These patients all show a 
very marked epinephrin hypersensitiveness. 

In order to determine the presence of this latter phenomenon 
patients should be put to bed at least a day previous to the 
test. AH conditions must be arranged to make for complete 
composure on the part of the patient. Two or three control 
readings are taken at five-minute intervab of the blood-pressure, 
systolic and diastolic, the pulse and respiration rate. These 
readings should be fairly constant before the test is carried out. 
The subjective and objective condition of the patient should 
be carefully noted. Follondng this 0.5 c.c. of the fresh com- 
mercial 1 : 1000 “adrenalin chlorid” solution is deeply ad- 
ministered beneath the skin over the deltoid region. Readings 
of the blood-pressure, pulse, and respirations are made. In 
addition, any subjective or objective changes are noted. These 
observations and readings are made every two and a half min- 
utes for the first ten minutes after the hypodermic; then every 
five minutes up to one hour, and then every ten minutes for a 
half an hour longer. At the end of one and a half hours the- 
reaction has usually passed off. 

In the so-called positive reactions there is an early rise ia 
the sj'stolic and a fall in the diastolic pressure readings. In mild 
cases the fall in the diastolic pressure may occur alone. There 
is a rise in the pulse-rate of at least 10 and sometimes as many 
as 50 per minute. In thirty to thirty-five minutes there is a 
moderate fall in the pulse and blood-pressure followed by a . 
characteristic secondary' rise and subsequent fall to normal. 
Briefly a clinical pictme of Graves’ disease is reproduced or 
exaggerated in this way. The adrenalin chlorid injection tried 
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by this method is popularly known as the Goetsch test, and 
seems to exhibit a patient’s sensitiveness in proportion to the 
degree of hj-perthjToidism present. The test is of diagnostic 
value in differentiating true hyperthjToidism from a verj- large 
group of clinical conditions which are borderline in nature. Of 
course, the well-defined cases need no differential tests for ac- 
curate classification. There are, however, many instances, par- 
ticularly in patients exhibiting the familiar syndrome of fatigue, 
asthenia, loss of strength, loss of weight, nen'ousness in varj'ing 
degrees, tachycardia, vasomotor instability and perhaps some 
elevation of temperature, in whom this test helps in making a 
more definiteh' positive or negative thyroid diagnosis. There 
are those, it must be noted, who have had little success witli 
this test and, therefore, discredit its value. 

In most of these hj’perthjToid cases one finds, in addition to 
the things mentioned, the eaddences of an increased liberation 
of energy. This cnergx* is measurable in terms of body heat 
production. Under uiuformly restful conditions normal indi- 
aaduals >ield up about the same amount of calorics per unit of 
body surface per unit of time. The phj’siologic chemist is able 
to determine for us what this amounts to by direct or indirect 
calorimetric methods. His results arc e.xprcsscd in the number 
of large calories per square meter of body surface per hour. 
Normally 40 C. is the araoimt of cnergj' output of normal men 
with a 15 per cent, delation being considered as deddedly 
abnormal. In h>-perthyroid cases, as we have said before, Uicre 
is a considerable increase of the basal metabolic rale. In 
a few instances this rate is not increased for h>'pcrtliyroid 
cases, but usually sucli patients will exhibit a positive cpineph- 
rin sensitiveness. Not all hypersensitive cpinephrin patients 
fall into a Graves disease group, but a negative Goctscli test 
almost certainh’ rules out this possibility. The Goetsch test is 
eas>' of execution and requires little paraphernalia. The dctcr- 
• mination of basal metabolism is difficult for tlic imtraincd and 
requires a rather elaborate equipment and intelligent co-opera- 
tion on the part of tlie patient. The basal metabolism rale fall.s 
witli improvement in IhjToid intoxication cases, and tlius re- 
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peated estimations of tliis figure in any case ser\"e as a splendid 
indication of success or failure in treatment. 

The second case (Airs. H.) falls verj’- easily in the group -we 
have just described. Her symptoms came on after the birth of 
her last child. She has a struma, tachycardia, nfild exophthalmos, 
and all the ewdences of a t5’pical Basedov' syndrome. These 
symptoms are novr ameliorated after the practice of a modified 
rest cure carried out at home. She alwaj's has had and stall has 
an enormous appetite, vhose satisfaction vras always followed 
by much gas, nausea, and post dbmn discomfort. It was dis- 
covered by fractional test-meal extractions that her add cuiv’-e 
was rather high during the earl}’- stages of digestion, reaching 
60 in fortj’-five minutes, and then gradually decreasing to low 
figures. A dednormal solution of sodium h}’’dro.xid is used in 
titrating the gastric contents for the add values. No occult 
blood was foimd. 

Dr. Pendergrass found the stomach to contain a slight residue 
six hours after a bismuth meal. The stomach was normal in 
position, size, and shape. After a second bismuth meal there was 
a slight pyloric spasm followed by slight hyperperistalsis and 
hypermotilit}'. 

While at rest in bed the diet for almost two weeks consisted 
almost solely of milk and cream given somewhat after the Sippey 
method. The feedings were administered every two hours, and 
each feeding was followed by the use of bismuth subcarbonate 
and magnesiiun oxid powders; of the latter, amoimts were given 
suffident to maintain a daily movement of the bowels. She had 
had some prior frequency in this respecL Lime-water was 
abundantly added to the milk-cream mixtures. Four times daily 
quinin hydrobromate, 0.3 gm., was prescribed. Occasionally 
sodium bromid was substituted. Besides this 0.1 gm. hj^io- 
dermics of the cacodylate of sodium were given three times a 
week. Under this scheme nith subsequent additions and altera- 
tions she has regained 8 of her 30 lost pounds. She is a tj-pical 
case of hjperthyroidism with digestive symptoms relieved by 
measmes calculated to reduce th\Toid acti\-ity and counteract 
hjperaddiU" and a mild pylorospasm. 

VOL. 4 — 7$ 
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peated estimations of this figure in any case sen-e as a splendid 
indication of success or failmre in treatment. 

The second case (iMrs. H.) falls ver}’- easily in the group we 
have just described. Her symptoms came on after the birth of 
her last child. She has a struma, tachycardia, mild exophthalmos, 
and all the ewdences of a typical Basedow syndrome. These 
symptoms are now ameliorated after the practice of a modified 
rest cure carried out at home. She always has had and still has 
an enormous appetite, whose satisfaction was alwa}^ followed 
by much gas, nausea, and post cibum discomfort. It was dis- 
covered b}’’ fractional test-meal extractions that her acid cur\^e 
was rather high during the earl}’’ stages of digestion, reaching 
60 in fort}-five minutes, and then gradually decreasing to low 
figures. A decinonnal solution of sodium hydroxid is used in 
titrating the gastric contents for the acid values. No occult 
blood was found. 

Dr. Pendergrass formd the stomach to contain a slight residue 
six hoius after a bismuth meal. The stomach was normal in 
position, size, and shape. After a second bismuth meal there was 
a slight pyloric spasm followed by slight h}’perperistalsis and 
hypermotility. 

While at rest in bed the diet for almost two weeks consisted 
almost solely of milk and cream given somewhat after the Sippey 
method. The feedings were administered every two hours, and 
each feeding was followed by the use of bismuth subcarbonate 
and magnesium oxid powders; of the latter, amoimts were given 
sufficient to maintain a daily movement of the bowels. She had 
had some prior frequency in this respect. Lime-water was 
abxmdantly added to the milk-cream mixtures. Four times daily 
quinin hydrobromate, 0.3 gm., was prescribed. Occasionally 
sodium bromid was substituted. Besides this 0.1 gm. h}'po- 
demucs of the cacodylate of sodiiun were given three times a 
week. Under this scheme •nith subsequent additions and altera- 
tions she has regained 8 of her 30 lost pounds. She is a t}'pical 
case of h}’perth}’roidism ndth digestive S}’mptoms relieved by 
measmes calculated to reduce th}Toid acti\dt}- and counteract 
h}-peracidit}' and a mild pylorospasm. 

VOL. 4—78 
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T\'e 'will turn from tliis patient and present tlie studies made 
in 2 cases non' in the hospital under Dr. Stengel’s care. Under 
ward conditions the basal metabolism can be ascertained and 
here, too, the epinephrin injections ma3' be tried. From an out- 
patient department it is difficult to have either of these tests 
properlj- carried out. 

The first of these patients (j\Irs. E.) has a basal metaboh'sm 
of 98 per cent, above the normal. She does not now have, nor 
has she had, an3>- digestive s3'mptoms. Her stomach empties an 
Ewald meal in sevent3*-five minutes and tlie free add figures 
reach the highest concentration in fort3'-five minutes when the 
titration reads 32 . Her stomach showed no residue sLv hours 
after a bismuth meal and showed some h3’perperistalsis and 
h3>permotilit3' after a second meal. The stomach was in good 
position and showed no other defects. This patient is apparentl3' 
a rather marked case of exophthalmic goiter with no gastric 
S3’mptoms and onl3’- sh'ght eddence of motih’t3’' and peristalsis 
d3’-sfunction. 

The second histoi3* is that of a woman (hirs. C.) with a basal 
metebohsm of 45.8 per cent, above normal. Her post Ewald 
meal curv'e shows a complete achlorh3-dria vith the enz3Tues 
present. Dr. Pendergrass reports her stomach to be markedl3'’ 
ptosed, being well doMU in tlie pehds. There vws a considerable 
residue after a six-hour bismuth meal. After a second meal the 
peristalsis and motilit3^ were shown to be of an intensit3’’ usuall3’^ 
seen in a stomach of the water-trap t3’pe. This patient in spite 
of her secretoi3’- faults and xmusual gastroptosis is free of "in- 
digestion” now. A number of 3'ears back she was the Adctim of 
severe abdominal attacks with constant post cibum nausea, ful- 
ness, and gas. 

The third and last patient m this group is hirs. P., who had 
a panh3’sterectom3' performed ten 3^ears ago. Ever since this 
e.xperience she has had much "stomach trouble” witli ner\fous- 
ness. She has a ravenous appetite, but after-meal attacks of 
"indigestion” follow its satisfaction. She has other complaints 
which 3^ou will appredate as being common in those who have 
lost the ovarian internal secretion, whether the loss is brought 
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about by excision of tbe ovaries or at the time of the physiologic 
menopause. She is a case of complete achylia gastrica on the 
strength of a single fractional gastric anal3'sis. 

Dr. Pendergrass found the stomach to contain no residue in 
six hours after a bismuth meal and it was of normal size and in 
good position. After a second meal the peristalsis showed ex- 
ceedingly weak and infrequent, while the motilit}’’ was subnormal. 
There was no deformity in the bod}’' of the stomach or in the 
duodenum. 

She has been taking extract of ovarian tablets 0.13 gm. 
three times a day. In addition, she takes 2-c.c. doses of dilute 
hydrochloric acid with her meals. Her'improvement has been 
qm'te surprising: She has no “indigestion” now after a month 
of such therapeutics. We have, however, failed to impress her 
intestinal stasis, which is quite e\’ident on a:-ray examination. 
We hope, however, that time may bring an improvement in this 
respect. This is one of the most difficult conditions we must 
deal with in our clinic. 

A very natural question to put after seeing these cases in- 
terrogates as to the role played by the glands of internal secre- 
tion in normal or disordered action of the stomach or even in 
organic disease of this ^’iscus. There are those who maintain 
that the wide-spread somatic influence of the endocrine system 
does not miss the gastro-intestinal tract. There is evidence for 
and against this -viewpoint. Certain it is, that -visceral fimction is 
largely imder the control of the autonomic nervous mechanism 
and its component parts, the vagus and s}’mpathetic s}’stems. 
The th}Toid and stomach receive fibers from both of these ner\’es. 
Some insist that th}Toid secretion stimulates vagal tone and that 
the product of adrenal actirity does the same for the S3’mpa- 
thetic S3’5tem. Some believe that thyroid secretion acts on both 
the vagus and sympathetic sides, and others think that thyroid 
sensitizes the S3mpathetic S3’stem to adrenal influence. On the 
other hand, it is likel}’ that these theories hold no truth, but that 
the autonomic influence pla3's the primary r61e in endocrine 
dysfunction, and that its influence is exerted alike upon the 
gland and the hollow \’iscus concerned. There is, however, an 
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outstanding fact, difEcuIt to gainsay, in the existence of gastro- 
intestinal symptoms and dysfunction in many well-defined en- 
docrine syndromes. Wlietlier their relationsliip is one of effect 
and cause or merely of coincidence is not universally agreed 
upon. 

Your attention has just been called to 2 cases in whicli 
there exists internal secretory disturbances and no gastric symp- 
tomatology with mild and rather extensive gastric dysfunction. 
You also have had an opportunity to see patients witli internal 
secretory distiurbances and very definite symptomatology with 
abnormal peristalsis, motility, and secretion on the part of the 
stomach. All of which ‘would seem to point somewhat to coin- 
cidence as hn explanation of "stomach trouble” in endocrine 
cases. 

If stomach dysfunction is due to hyperthyroidism a natural 
consequence would seem to be a uniform behavior on the part of 
the stomach in Graves’ disease. For example, one would always 
expect to find in exophthalmic goiter cases an overfimctionation 
of motility, peristalsis, or secretion. In hyperthyroid disease tlie 
gastric activity may be excessive, normal, or diminished. Some 
would ex-plain this variable response by calling attention to a 
possible sequence of events in Basedow’s disease. Often tliese 
cases begin with glandular hypersecretion and finally pass into 
a myxedematous picture. Corresponding, therefore, tlie gastric 
function may be excessive to begin witli and eventually termi- 
nate in mild or extensive vmderactivity. The question of fatigue 
may be a big factor in tliese cases. 

There is some evidence in the literature to show tliat adrenal- 
ectomized animals at autopsy have an increased number of gas- 
tric ulcers as compared with normal laboratory controls. This 
would seem to indicate the internal secretory origin of tliese 
lesions. Friedman believes tliat the first step in ulcer produc- 
tion is a neurosis induced by disturbed endocrine function. The 
neurosis is responsible for some drculatory changes in the gas- 
tric mucosa, and consequently some nutritional alteration with 
breaks in the surface continuity. Friedman does not deny tlie 
possible acid factor in ulcer development, nor does he deny the 
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possible central ner\'ous system control exerted on the autonomic 
system. 

We have foimd organotherapj' of little help in gastric thera- 
peusis. Perhaps om: preparations were not sufficient!}’’ active. 
Results equall}’ good may be secured b}’’ other and older methods. 
■ We have tried suprarenalin products in the overfunctioning con- 
ditions and thyroid preparations in the deficient conditions. 
WTiatever the truth ma}* be concerning endocrine and gastric 
disfunction, vre only wish to stress these points: 

1. That gastric s}Tnptomatology in aU patients regardless of 
type always indicates the investigation of gastric function if the 
patient is able to submit to test-meal and a;-ray studies. 

2. A knowledge of the nature of such gastric function points 
the way to intelligent therapeutics and probably some sjunp- 
tomatic relief. 

3. Endocrine syndromes sometimes include gastric symptoms 
and gastric dysfunction. 

4. The relationship of the glands of internal secretion and 
gastric functional disorders or even gastric ulcer is still a moot 
question. There may be such relationship. 




CLINIC OF DR. HENRY K. MOHLER 
Jefferson Hospital 


PERNICIOUS ANEMIA— GASTRO-INTESTINAL AND 

SPINAL CORD SYMPTOMS. REPORT OF A CASE 

Pernicious anemia is the term applied to a chronic disease for 
which no adequate cause can be assigned, and which is character- 
ized by a progressively unfavorable course, with definite changes 
in the blood, the important ones being a great decrease in the 
number of red corpuscles witK a relatively less reduction in the 
hemoglobin, as the result of which the color-index is high. 
The leukocytes are normal or slightl}’’ reduced in number. 

The disease begins very insidiously in the majoritj’’ of cases 
and the disorder usually has e.xisted for some time before the 
patient regards himself as not being in a normal state of health. 
A very significant fact to be borne in min d in considering a 
patient as possibly ha^'ing pemidous anemia is that usually there 
is very little loss of wdght vmtil in the last stages of the disease 
and that the subcutaneous tissues are well preserved. ' 

Thomas Addison, in his monograph on the Constitutional and 
Local Effects of the Diseases of the Suprarenal Capsules, pub- 
lished in 1855, presented for the first time a dear and definite 
description of pemidous anemia, which he termed “idiopathic 
anemia,” later called Addison’s anemia. It was while he was 
studying the anemia assodated with diseases of the suprarenal 
capsules that he discovered a tjqie of anemia which was a dear 
and distinct clinical entity and differed greatly from the severe 
secondary- anemias including those due to disease of the supra- 
renal capsules, now commonly known as Addison’s disease. 
Pemidous anemia has been the subject of many investigations 
conducted by numerous dinidans and laboratory workers since 
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Addison’s Monograph, and a number of causes have been as- 
signed for its occurrence, all of which have failed to fully meet the 
requirements of being the etiologic factor of the disease. 

As in a number of other diseases, sooner or later probably 
some observer will definitely show that the blood changes in per- 
nicious anemia are but the effects of a poison acting upon the 
tissues of the body, and that there is no more reason for terming 
pernicious anemia a primary anemia than it would be to call the 
anemia due to the toxins of intestinal parasites a primary anemia. 

It has been stated that the following facts suggest that the 
poison which causes the destruction of the red corpuscles exerts 
its effect on other organs simultaneously because in some cases 
the spinal cord shows evidence of the disease earlier and more 
advanced than the blood changes, and that the fatty changes of 
the heart, liver, and kidneys are not to be explained as the result 
of the anemia. It is much more likely that the anemia, the 
spinal cord lesions, and the fatty changes are co-ordinate mani- 
festations of the same unknown poison. Another reason for 
believing that the symptoms are not the result of the anemia 
is that the weakness, dyspnea, etc., do not always get better as 
the blood improves, or worse as the blood deteriorates. 

The diagnosis of pernicious anemia may be strongly suggested, 
but usually it is the symptoms considered in connection wth the 
complete blood count that finally establishes its identity. 

As blood counts are becoming more frequent in the routine 
examination of patients, so today we are seeing diagnosed more 
frequently cases of pernicious anemia. There is no reason to 
believe that there is an increase in the frequency of the occurrence 
of the disease, but rather an increased recognition of the disorder 
as the result of the increased number of blood examinations made. 
Pernicious anemia is distinctly a disease of adult life and before 
the age of thirty-five years is slightly more common in women 
than in men, and after thirty-five years it is twice as common in 
men as in women. 

Some of the diseased conditions which present symptoms 
common to those present in pernicious anemia have been con- 
sidered as causative factors of pernicious anemia. 
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Among the conditions so considered are pregnancy, the 
puerperal period, syphilis, repeated losses of blood, as in hemor- 
rhoids and in menorrhagia. Intestinal parasites are the cause of 
an intense anemia, but such cases are not included imder perni- 
cious anemia because of its established etiology. Diseases of the 
gastro-intestinal tract induding gastric and intestinal sepsis, 
chronic diarrhea, carious teeth, abscessed roots of the teeth and 
pyorrhea have been considered by some observers as etiologic 
factors in produdng pemidous anemia. A certain nmnber of 
patients attribute their illness to severe mental or nervous 
strains and prolonged intense depressing emotions. 

In the diseases and conditions named as factors in causing 
pemidous anemia no exponent of any one disease or group of 
diseases has fullj' shown that permdous anemia is the outcome 
thereof. 

The findings at autopsy in cases of pemidous anemia suggest 
that the changes in the body tissues are prindpally found in the 
blood, spinal cord, the long bones, the heart, the liver, and the 
kidneys. The fatty portions of the bone-marrow are replaced by 
red, active, blood-making tissues. Deposits of iron pigment are 
present in the liver, spleen, and lymph-nodes. The skeletal 
musdes are bright red in color in contrast to the striking yellow 
and usually well-preserved layer of fat, with small hemorrhages 
scattered throughout the tissues. 

Lesions of the spinal cord in Cabot’s series of 82 autopsies 
were present in 84 per cent, of the cases. The lesions, degen- 
erative in character, were most pronounced in the cerNucal 
region of the cord and most often located in the posterior colmnns. 
In addition to these findings patches of sclerosis are often found 
scattered in the lateral columns for a considerable distance 
along the cervical and dorsal region of the spinal cord. 

The earty S3Tnptoms of this disease in almost everj' instance 
are verj*^ similar and remain so for a variable period. The onset 
of the disease is slow, not attracting ver}- much attention, so 
that the patient may be unable to definitely say just when he 
thinks the languor and weakness began, which gradually became 
more and more eAudent. 



1242 


HENRY K, MOHLER 


The first symptom most common to all patients is genera 
weakness. There is an increasing lack of desire to make effor 
because of the sense of feeling faint or a sense of breathlessnesi 
on attempting any physical effort or displaying any emotion 
Palpitation of the heart is readily induced in almost every at- 
tempt to do anything requiring even ordinary effort. 

Next to the sensation of weakness and languor probably the 
most common group of symptoms complained of are those re- 
ferable to the gastro-intestinal tract. This group of symptoms, 
though generally accompanying the weakness and languor, oc- 
casionally precedes the latter. 

After the gastro-intestinal symptoms, the nervous system 
furnishes the origin of the most numerous complaints. General 
weakness may be accompanied by vertigo, headaches, and blurred 
vision. 

In not a few patients the mental symptoms, such as inability 
to concentrate, low spirits, irritabih'ty, appear early in the comse 
of the disease; and in addition to the general asthem'a are more 
or less a constant feature throughout the entire course of the 
disease. 

The entire surface of the body early in the disease presents 
a pallor with a waxy appearance and the mucous membranes are 
blanched. Even in the presence of the already described symp- 
toms and general appearance the body weight is well presers^ed 
and emaciation is a late sjonpiom if present at all, due to the 
result of malnutrition from severe gastro-intestinal disturbance. 

Gradually the signs and symptoms of anemia become more 
marked and the skin of the patient is often thought to be jaun- 
diced in contrast to pearly white appearance of the sclera of the 
eyes. As a matter of fact jaimdice is rarely present and the 
so-called jaimdice is the lemon-colored tint imparted to the 
skin which is so characteristic and diagnostic of penurious 
anemia. 

The s)Tnptoms may well be cbnsidered under two headings: 
first, those symptoms due to the anemia; second, those symptoms 
that are more or less peculiar to pernicious anemia and not neces- 
sarily present because of the anemic condition of the blood. Loss 
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of Strength, shortness of breath, palpitation, headache, vertigo, 
edema are sjmptoms that may be present and be due in their 
entirety to secondaiy* anemia. 

Among the s^-mptoms peculiar to pernicious anemia are those 
referable to the gastro-intestinal tract. These symptoms vary 
greatly in character and degree, and may be so slight as to be 
termed mild attacks of indigestion or of so severe a gastro-intesti- 
nal disorder that they simulate ulcer or carcinoma of the stomach. 
It is not imcommon to have as early sjTnptoms abdominal pains, 
with or without diarrhea, and usually bearing no relation to the 
taking of food or the character of the food. 

The absence or greatl}’ diminished amount of hydrochloric acid 
is fotmd upon the chemical examination of the stomach contents. 
This condition, known as ach)'lia, is present in practicall}* eveiy 
case of pernicious anemia, and the gastric sjmiptoms do not seem 
to bear any relation to the degree to which the h}'drochloric acid 
is reduced. The achylia has been e.xplained as being the result 
of the atrophy of the gastric mucosa which is present so commonly 
at autopsy in cases of pernicious anemia. 

The attacks of indigestion are not continuous, but at times 
for considerable periods there is an entire absence of symptoms 
referable to the gastro-intestinal tract. 

No satisfactory^ explanation has been offered for the occur- 
rence of the gastro-intestinal symiptoms, and no treatment is 
effective for ^e relief of these symptoms. For no apparent 
reason the gastro-intestinal symptoms appear and for the same 
reason subside, lea^'iag the patient in an exhausted condition. 
Stomatitis is also encountered during the course of the disease. 

Another prominent group of symptoms present in pernicious 
anemia are those referable to the spinal cord. This group is not 
only important, but present in many' more instances than gener- 
ally recognized. If these symptoms are looked for they' are 
generally' foimd to be present in cases of pernicious anemia and 
are important in helping to establish a diagnosis of this disease. 

The spinal cord symptoms are present in ^•arying degrees, and 
in one group of patients the spinal cord symptoms are the earliest 
and more prominent than those due to the anemia, a second 
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group of patients in which spinal cord symptoms are slight and 
always overshadowed by anemia, and a third group in which 
no obvious symptoms referable to the spinal cord were noted, 
yet autopsy revealed definite lesions in the spinal cord. 

Practically every patient shows to some degree niunbness, 
tingling, and other abnormal sensations in the extremities, even 
in the absence of changes in the spinal cord at autopsy. Pares- 
thesia is an occasional symptom. 

As a result of the more or less extensive changes in the cord 
the cases presenting spinal cord symptoms may be grouped, 
first, as those with symptoms of a spastic gait, increased reflexes, 
and some degree of paralysis, and second, those cases in which the 
symptoms are suggestive of locomotor ataxia. In most of the 
patients presenting symptoms of spasticity, sooner or later, the 
patient complains of incontinence of the urine and feces, with 
areas of anesthesia in the lower extremities. 

Just as in cerebrospinal syphilis, so may we find in pernicious 
anemia many types of disorder of the motor or the sensory 
function of the cord, as unsteady gait, lightning pains, girdle 
sensations, hyperesthesia, and severe neuralgic pain. 

Among the mental symptoms that have been noted in per- 
nicious anemia may be mentioned mania, depression of the 
melancholic type, dementia, delirium, and antemortem coma is 
not imcommon, and may be present for a period varying from 
several hours to several days before death occurs. 

The skin, in addition to being blanched early in the course of 
the disease, subsequently to become a lemon-yellow tint, may 
rarely be pigmented as in Addison's disease of the suprarenal 
gland, or patches of vitiligo may be present. 

The patient who comes before you today came under oiu: 
observation six months ago, and from our studies we concluded 
that the case was one of pernicious anemia. He presented symp- 
toms referable to the gastro-intestinal tract early in the history 
of the course of his illness which began October, 1917, and now 
the symptoms are prominently those referable to the spinal 
cord, with no complaint of gastro-intestinal disorder. 

The following is the clinical record: 
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C. M. L. Male, age forty-five jTars, American bom, 
married, occupation insmance agent, except for a period during 
•whicb he served as a soldier in the Spanish-American War. 

Family History. — ^Father dead, cause imknown, aged seventy- 
five years when he died. Mother living and well, age sixtj^-eight 
years. Four brothers living and well. 

Personal History. — Patient had measles, mumps, chicken- 
pox, and whooping-cough during childhood. Prior to the present 
trouble alwaj^ enjoyed good health in spite of the fact that he 
was never very robust. Served in the United States Arm}' as a 
soldier in the Spanish-American War and enjoyed good health 
during his career in the army, but for an attack of dysentexx- for 
which he was given ambulatory treatment over a period of three 
or four months before he finally became symptom free. He 
never used alcoholic drinks and has not suffered from malaria, 
metallic poisonings, or venereal infections. 

Present Trouble. — ^In October, 1917 patient noticed for the 
first time that his strength was failing him, and almost simulta- 
neously, as he remembers, he began having “stomach trouble” 
for which he could in no waj' accoxmt. His friends called his 
attention to his pallor and his weight was 5 pormds less than one 
year previously, the last time he had been w ighed. He at- 
tributed his loss in weight to the attacks of indigestion and 
vomiting. After ha^dng consulted a nmnber of physicians he 
was finaU}’- told by a sxugeon, to which he had been referred, 
that he had a tinnor in the stomach. The surgeon told his 
wife that the tiunor was cancer of the stomach and advised an 
operation. The operation was performed, no cancer was found 
in the abdomen, and the only abnormal finding was a thickened 
gall-bladder, which was drained. 

The patient remained in the hospital for five months and 
convalesced very slowly for a period of about one year, at the end 
of which time he felt veiy much improved, having regained his 
strength. Since his operation he has had no gastro-intestinal 
symptoms. The color of his skin was not improved, and he states 
he was frequentlj' told of the yellow color of his skin. His 
weight increased 5 pounds, so that he weighed the same as he 
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did in 1916, one year before his illness. His general condition 
was very much improved, although his strength was never as 
great as it was before he was taken ill. About one year ago be 
noticed “trouble in walking” because of the weakness and numb- 
ness in his lower extremities. He states that his legs would not 
respond to his efforts to move them as they had done previously. 
The numbness extended from the toes to the waist-line. There 
was no loss of control of the sphincter of the bladder or bowels. 

Physical Examination. — Patient is moderately well nourished, 
no evidence of emaciation. 

jEyes . — ^Pupils equal, react normally to light and accommoda- 
tion. Sclera not jaundiced. 

Mouth . — Tongue pale, clean, and moist. 

Teeth . — ^In good condition, small superficial amalgam filling 
in lower left molar; no pyorrhea. 

Tonsils. — ^Negative. 

Chest . — ^Expansion shallow, but equal. 

Lungs . — Clear and resonant throughout; no r^les are heard. 
Heart . — Cardiac dulness, normal in outline. Muscular tone 
of first sound of heart at the apex poor; sounds are distant. An 
inconstant soft systolic murmur is present at the apex. 

Abdomen . — Operation scar in epigastrium. No masses or 
areas of tenderness palpable. Liver, spleen, and kidneys not 
palpable. 

Extremities . — ^No tenderness. No edema. Knee-jerks greatly 
increased, ankle-clonus and Babiniski present, no Rhomberg 
present. 

Skin . — Upon the exposed surfaces of the body the skin has a 
light bronze appearance, in contrast to the skin on the covered 
parts of the body, which is of a yellow waxy color. No loss in 
sensation. 

Rectal Examination. — ^Negative. 

Laboratory Examination. — Twenty-four-hour specimen of 
urine: Quantity 1100 c.c.; spedfic gravity 1.020, and a very 
faint trace of albumin, with few hyaliae casts, otherwise the 
urine was negative. 

Wassermann test of blood and spinal fluid is negative. 
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Feces show no blood, ova, parasites, mucus, or pus. 

Blood, Count.— BjeA blood cells, 2,070,000; white blood-cells, 
6000; hemoglobin,' 50 per cent; color index, 1.2 plus. 

Diferential Leukocytes. — ^Polynuclear, 60 per cent.;, small 
lymphocytes, 34 per cent.; large Ijunphocytes, 5 per cent.; eosino- 
phils, 1 per cent. 

Gastric Analysis (Fractional Test). — ^Test meal: 2 pieces 
dry toast, 500 c.c. water given 7.30 a. m. Residue in stomach 
50 C.C. before giving test meal. 


, —Minutes 

15 30 ■ 45 60 90 120 

Free add 0 0 0 4 4 3 

Total add 5 8 10 12 12 10 

Lactic add -F + -{- -F -F + 

Blood — — — — — — 


Examination of spinal fixiid is negative for increased cells 
and globulin. 

The patient presents a number of interesting points in his 
history worthy of discussion. 

Did the patient at the time of his gall-bladder operation 
have the blood condition from which he is now suffering? It 
must be remembered that while the gall-bladder was drained, the 
operation was performed on the strength of a diagnosis of 
carcinoma of the stomach made on .'c-ray examination, chemical 
e-xamination of the stomach contents, and the gastro-intestinal 
symptoms. These symptoms were nausea, vomiting, and actual 
paroxysms of pain in the epigastrium, for which no reason could 
be assigned and which pain was in no way related to the taking of 
food. The findings common to both pernicious anemia and 
carcinoma of the stomach are the low acidity, with the presence 
of lactic acid in the chemical examination of the test meal, the 
nausea, the vomiting and paroxj^sms of pain in the epigastrium, 
with the loss of strength, pallor, and a confusing a:-ray picture. 
Cabot states that in the case of pernicious anemia an a:-ray 
examination had been incorrectly diagnosed carcinoma of the 
stomach. 

The gastric analj’sis of the patient under consideration made 
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The skin in almost all patients, as in this patient, suffering 
with pernicious anemia shows as an early change a pallor with a 
waxy appearance, later the pallor is replaced by a lemon-colored 
tint which may be incorrectly diagnosed jaundice. Our patient 
under consideration presents upon the exposed surfaces of the 
body a light bronze color which somewhat resembles a true sun- 
burn and upon the unexposed surface of the body the skin is of a 
distinctly lemon-color tint. The patient has been aware of the 
bronze color of the skin for tlie past year and beheves it was 
contracted while he was taking sun-baths in the southern part 
of the United States. A brownish pigmentation of the skin has 
been described in pernicious anemia patients induced by pro- 
longed use of arsenic or large doses of this drug. In this case 
no arsenic was taken and therefore does not account for the 
bronze discoloration of the skin. 

In pernicious anemia there is excessive amounts of blood 
destruction and the blood pigment containing iron is capable of 
being deposited in the skin. A more likely explanation ofjthe 
bronzing of the skin on the exposed surfaces of the body is that 
the rays of the sim during the sun-baths in some way acted upon 
the iron pigment in the skin on the exposed surfaces of the body, 
so that the color was changed in contrast to that of the imexposed 
part of the body causing this bronze discoloration. 

No areas of leukoderma or vitih’go are present as has been 
reported among the skin changes observed in patients suffering 
from pernicious anemia. 

The mucous membranes shows no areas of pigmentation. 

The diagnosis of this interesting case was made upon the 
laboratory tests. The examination of the stools was negative, 
thereby excluding chrom'c hemorrhage and parasites as the cause 
of the anemia. Syphilis was excluded as an etiologic factor by 
the finding of a negative Wassermann in the spinal fluid and the 
blood. 

The examination of the spinal fluid shows a sterile fluid with 
no increase in cell content or globulin, thereby eliminating an 
infection of the spinal cord or its membranes. 

The main features in the blood count and examination of the 
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Stained film of blood of the patient were a great reduction in tbe 
number of red blood-cells, being 2,070,000, with a hemoglobin 
reading of 50 per cent. You will note that while the red blood- 
cell coimt and hemogloblin are reduced, the reduction in the 
hemoglobUn is proportionately less than the reduction in the 
number of red cells, hence it follows that the individual cor- 
puscle has a greater amount of hemoglobin than ordinarily found 
in health, a color-index greater than 1. 

A blood coimt showing an anemia with a color-index of 1 • 
or greater than 1 is almost pathognomonic of pernicious anemia, 
especially with a normal or slightly subnormal leukocyte count. 

The leukoc 3 d:e count in this patient is 6000 per c.mm, Micro- 
scopic examination of a stained film shows notable changes in the 
red blood-cells, principal of which are the increased size of many 
of the cells and the presence of nucleated red blood-cells. Many 
of the red cells are no longer drcular in outline, but are pear 
shaped. This change in shape is known as poikilocytosis, and 
the inaeased size of ceUs is known as megalocytosis, both condi- 
tions which may be present in severe secondary anemias, but 
usually not to the extent that they are present in pernicious 
anemia. The megalocytosis accormts for the increased amount 
of hemoglobin and the high color-index of the red blood-cell. 

The general weakness in the patient can readily be ascribed 
to the reduction in the nmnber of red blood-cells, but it is 
remarkable that patients have been able to continue at work, and 
after reporting to a physician because of illness a blood count 
showed that their red blood-cells had been reduced to the neigh- 
borhood of 1,000,000 per c.mm. and were foimd for the first time 
to be suffering from pernicious anemia. 

This observation shows that there is no constant relation 
betvi-een the reduction in the blood count and the severity of the 
symptoms. 

Another observation that has been made is that with general 
improvement in the condition of the patient the color-index 
which is high, may return to normal, with a reduction in size of 
red blood-cells as well as the disappearance of nucleated red 
blood-cells. 
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These changes have been observed during a period of 
remission. During the past six months the sk blood counts 
which have been made show so little change from the original 
that we can practically consider the blood condition un- 
changed. Four nucleated red blood-cells to 100 leukocytes 
was the average found in the several blood examinations, with 
many megalocytes in all blood examinations. 

No count has been made of the blood-platelets, but they are • 
usually low in pernicious anemia. 

The leukocyte count, which was 6000 per c.mm,, shows 60 per 
■ cent, polynuclears, 34 per cent, small mononuclears. These per- 
centages are within the range of normal. The common find- 
ings in the percentages of leukocytes in the blood coimt of per- 
m'dous anemia is a relative increase in the percentage of lympho- 
cytes at the expense of the polynuclear cells. No myelocytes, 
which at times is a common finding, were found present in any 
of the seven blood examinations made. 

The review of this patient’s history cein but emphasize the 
importance and necessity of making blood counts on all patients, 
especially those whose condition warrants surgical interference 
or who have a chronic impairment of health. 

In establishing the diagnosis of pernicious anemia it is im- 
portant to exclude the anemias of known origin classed as 
secondary anemias in contra^stinction to pernicious anemia, 
which because of its unknown orig^ is termed a primary anemia. 

A severe secondary anemia due to parasites, hemorrhage, and 
malignant conditions may resemble pernicious anemia, but one or 
more examinations of the blood -mil show that the color-index 
is low, less than 1, the red cells not of the megalocytic variety. 

The history of a peraidous anemia patient does not record 
any hemorrhage as part of the disease imless they be petechial or 
retinal, in which the loss of blood need not be taken into account. 
Hemorrhages of considerable size are imcommon. No examina- 
tion of the fundus of the eyes of our patient under consideration 
was made, since no symptoms referable to the eyes were com- 
plained of. 

Prognosis. — The disease is almost without exception fatal 
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in periods varying from three to four years, although some 
patients have a history of ha\dng had the disease ten to fifteen 
3-ears and few succumb to the disease in less than one year. 
It is safe to sa3' that a patient whose blood is nearly normal and 
who has been free of symptoms for a period of sis 3’-ears wiU not 
have a recurrence. 

Treatment. — ^In the absence of a known cause our efforts must 
be directed toward the treatment of symptoms. Rest in bed 
gives the patient the greatest relief from symptoms, especially 
earfr in the disease. Good, nourishing food, an abundance of 
fresh air and sunshine, and an equitable temperate climate will 
pro\dde the patient with the greatest comfort. The food should 
be chosen so that it will cause no interference with appetite or 
diarrhea. Elimination must be kept at its best. 

Arsenic in some form to increase the number of red corpuscles 
is the best drug we possess. 

Blood transfusion is a very valuable aid in treatment and is 
productive of good results, however, usuaU}"- only temporary, 
but the effects thereof may be the beginning of a period of 
remission. The blood transfusion should be so frequent as to 
keep the red cell count as near normal as possible. It may be 
necessary to transfuse ever}’’ week to accomplish this end. Either 
dtrated blood or transfusion b}' the direct method may be em- 
plo3'ed, the latter method being preferred. 




ADDISON’S DISEASE— DISCUSSION OF SYMPTOMS. 
REPORT OF A CASE WITH AUTOPSY FINDINGS 


Thokas Addison in 1849, wliile conducting Ms studies on . 
patients with pernicious anemia observed that there was a group 
of patients with symptoms very similar in many respects to those 
of pernicious anemia, with evidence of destructive lesions of 
the suprarenals found at autopsy. In Addison’s monograph “On 
the Constitutional and Local Effects of the Diseases of the 
Suprarenal Capsules” published in 1855 was described the 
syrndrome wMch we now term Addison’s disease. He described 
it as an iodiopatMc anemia, associated with disease of the su- 
prarenal glands and characterized by bronzing of the skin, dis- 
orders of the gastro-intestinal tract, and disturbances of the 
nervous sy^stem leading to a chronic cachexia and terminating 
fatally. 

The suprarenal gland consists of two distinct parts, the 
medulla or inner portion of the gland and the cortex or the outer 
portion of the gland. The origin and fimction of these respective 
parts are also different. The cortex is derived from the germ 
epithelium and the medulla is an integral part of the sympathetic 
system, to wMch somce it also owes its genesis. 

The cells of the meduUa show a special aflSnity for the chro- 
mium compoimds and hence have been called chromopMl cells. 
It is believed that the cells having this affinity for the chromium 
salts are but part of a system wMch is widely distributed through- 
out the body and dosely”^ resembles cells foimd in the sympathetic 
system in the carotid body and along the aorta. 

The medulla contains in addition to these chromophil ceils 
a plexus of veins. The chromophil cells of the medulla and other 
portions of the chromophil system produce and supply to the 
blood-stream the important substance called epinephrin. Wffien 
the suprarenal glands are removed from Mgher nm'maig the 
animal dies. Investigation shows that death is due to loss of the 
cortical part of the gland rather than to the medulla. Important 

I2SS 
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■ as the structure is, there are a sufficient number of ciiromophil 
cells outside of the suprarenal gland to sustain life, but no tissue 
can make up for the loss of the cortical cells. The cells in the 
cortex are arranged differently from the cells of the medulla, and 
are loaded with a peculiar fatty substance and contain brown 
pigment granules. 

The only active principle of the suprarenal gland so far known 
is epinephrin, a substance which raises blood-pressure. 

Many different functions have been assigned to the suprarenal 
gland by various investigators,among which are chiefly the follow- 
ing: to assist in maintaining a constant state of tonus in smooth 
muscle; to neutralize poisonous products of metabolism (de- 
toxicating function ) ; to regulate the metabolic rate in an emer- 
gency when other parts of the chromaffin system are unable to 
supply epinephrin in proper amounts. 

The great advance made in our knowledge of ductless glands 
in general has stimulated a corresponding increase in interest and 
research in Addison’s disease. Little has been added to our 
knowledge of the climcal features since Addison’s original de- 
scription, except the information that naturally would result 
from the study of a constantly increasing number of patients. 

A more intimate knowledge of the suprarenal products may • 
help us in the future to a better imderstanding of Addison’s 
syndrome. At the present time we must be content to consider 
it as a result of disease of the suprarenal gland and characterized 
by muscular and vascular asthenia, bronze or brown pigmentation 
of the skin, increasing loss of steength, with a tendency to gastro- 
intestinal disturbances, and invariably a fatal outcome. 

It has been pointed out by Weisel that disease of the medulla 
alone is not sufficient to accoimt for this syndrome, but that a 
lesion involving the cortical cells is necessary to produce the 
grave symptoms. Likewise lesions of the chromafiin system 
located outside the suprarenal gland can produce part of the 
syndrome. A constant weakness of the sympathetic nervous 
system itself is capable of producing the pigmentation in Addison’s 
disease. Since the chromaffin system is under the influence of 
the splanchnic nerves and the solar plexus, the primary lesion 
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responsible for the syndrome may be in the s>Tnpatbetic neh'ous 
^^tem. 

Addison, in a discussion before the Royal hledical and Chirur- 
gical Society, called attention to the close anatomic relation of 
the s}Tnpathetic ganglia, solar plexus and the suprarenal glands, 
and emphasized the correlation between disease of the two sys- 
tems and the effect that such disease might have on general 
body health. The symptoms which such diseases produce are 
what has since become known as Addison’s disease. 

It is not imcommon in cases of Addison’s disease to have an 
anatomic and functional inferiority present from birth. This 
underdevelopment is obser\^ed in connection with the condition 
known as status thymicoljmphaticus, which is believed is due to 
suprarenal insuffidencj’- resulting in failure of the involution of 
the thymus, hyperplasia of the Ijmphatic tissues, and hypoplasia 
of the drculatory and genital system. 

Pathologic changes were noted in the suprarenal glands in 
88 per cent, of cases of Addison’s disease analyzed by Lewin. 
Pigmentation was absent in 28 per cent, of the cases of adrenal 
disease. The lesion most commonly formd is tuberculosis. It 
may involve one or both glands. The tuberculous process is 
very rarely primary in the suprarenal capsule, but far more 
commonly is a part of a general invasion of the body by tubercle 
badlli. Ne.xt to tuberculosis of the gland, atrophy is fotmd to 
be present most frequently. 

Simple atrophy' or the atrophy resulting from chronic inter- 
stitial inflammation with contraction and compression of the 
medullary portion occms. The glands may be so markedly at- 
rophied that at autopsy^ they may' be found only -with difficulty. 

Addison’s disease is not of co mm on occiurence. It is more 
frequently present in men than in women, and between the age of 
twenty' and forty years. The onset of the disease is usually slow' 
and characterized by a gradually increasing muscular weakness, 
with a pronoimced disinclination to make any' physical or mental 
effort. 

Early in the illness gastro-intestinal symptoms may become 
a prominent feature. In some instances, however, symptoms 
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referable to the digestive tract are absent. When present they 
consist of nausea, vomiting, gaseous eructation, heartburn, 
epigastric or abdominal tenderness in varying degree. The 
bowels may be very irregular. One or more of the symptoms 
may be present, and the symptoms . vary from time to time in 
kind, duration, and degree. 

When diarrhea is present the weakness is usually very much 
increased. In the latter stage of the disease the nausea and 
vomiting greatly increase the existing weakness because of the 
effort required and because of the resulting lack of nourishment. 
When there is an absence of gastro-intestinal disorder it may 
occasionally happen that the patient has an enormous appetite. 
This is more likely to occur early in the disease, and polydipsia 
and polyphagia may be associated symptoms. 

The general weakness complained of is a very pro min ent 
symptom and bears very much the same importance in this 
disease as it does in the sjTnptoms of pernicious anemia. The 
muscular weakness is not necessarily accompanied by wasting of 
the body tissues. The general loss of strength early in the disease 
does not, however, require the patient to become bed-ridden, and 
it is not vmcommon for patients during the course of the disease, 
after having been confined to bed, to become stronger temporarily 
and be about again for a varying period of time. 

Recently a male patient in a convalescent home suffering 
with Addison’s disease came imder. the observation of the writer 
having been sent from the medical ser\ace of a hospital, where 
apparently he had become greatly improved. After five days in 
the convalescent home tlie patient was returned to the hospital 
because of weakness and gastro-intestinal disturbances, and 
wi thin a period of one month the patient died. This patient was 
evidently in the latter stage of the disease, but the improvement 
was so marked for a period tliat it seemed desirable to discharge 
him from the hospital to tlie home for convalescent care. 

Pigmentation usually occurs early in tlie course of the disease, 
and occasionally it is recognized as the first symptom, but the time 
of occurrence, the distribution, and extent are extremely variable 
factors. 
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The pigmentation also varies in color, usually a difference 
in the degree of intensity from a light brown or bronze to deeper 
shades of brown, even at times a smoky black. The skin is 
pigmented to a greater degree in the normal areas of pigmenta- 
tion, such as the areola about the nipples, in the groins, axilla, 
and about the genitalia. It is not uncommon for areas of vitiligo 
to develop and stand out in marked contrast in the areas of 
pigmentation. Pigmentation of the mucous membranes is 
present in the majority of cases. As a general rule pigmentation 
begins on the face, neck, and upper extremities. The mucous 
membranes of the lips along their line of contact may show a 
dark line of pigmentation, and areas of pigmentation may develop 
in the mucous membrane of the mouth, on the tongue, or a brown 
line may extend near the margin of the gums. It is not common 
for the scalp to show areas of pigmentation, although the hair 
may become darker or change color during the course of the 
disease. The nails show different degrees of pigmentation. The 
areas of the body exposed to the w’eather are frequently pig- 
mented to a greater degree than the imexposed surfaces of the 
body. 

The complete syndrome of Addison’s disease without pig- 
mentation has been described, and a lesion of the suprarenal 
glands foimd at autopsy. 

Sergent describes a white line as an evidence of suprarenal 
insufficiency. It is produced when a blunt instrrunent is drawn 
firmly across the skin, after which is observed a broad white mark 
slowly appearing, remaining several minutes, and gradually 
disappearing. It is the result probably of some vasomotor 
disturbance. 

The earliest nervous symptoms noticed are mental apathy, 
associated with depression and usually insomnia, although later 
the insomnia may be displaced by periods of drowsiness. Vertigo 
and syncopal attacks are not uncommon and are often brought 
on by effort, and, no doubt, result from great weakness. 

The patient may attempt to make a greater effort tlian his 
strength will permit, with the result that syncope occurs, asso- 
ciated with sweating and a cold and clammy skin. 
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. Severe neuralgic pains throughout the body are a not un- 
common complaint. 

The circulatory system shares in the general asthenia. The 
myocardium lacks the strength necessary to produce a forcible 
heart-beat and the pulse volume and blood-pressure are sub- 
normal. 

The blood itself, although the disease was thought by 
Addison to be an anemia, in most caises remains imchanged, and 
even late in the disease may be but slightly altered from the 
normal. At times the blood count may be high, due to con- 
centration to body fluids as the result of vomiting or diarrhea. 
Fever diuing the course is uncommon, unless due to complica- 
tions and a subnormal temperature is usually the rule. The 
skin often gives the impression to the touch that the patient has 
a subnormal temperature, whidi when taken by mouth verifies 
the observation. The skin is, as a rule, smooth and elastic, 
these symptoms being important in the differential diagnosis of 
other skin conditions with pigmentation, many of which are 
rough and scaly. 

The diagnosis of Addison’s disease is not easy imless aU the 
cardinal symptoms are present. A history of general weakness, 
gastro-intestinal disturbance, pigmentation of the skin and 
mucous membranes, with no disease of the viscera or blood, 
are evidences which warrant a diagnosis of Addison’s disease. 

The cases which present the greatest difficulty are those in 
which pigmentation alone is present and in which the other 
symptoms are much delayed or not very marked. Pigmentation 
alone cannot be considered sufficient evidence to justify a 
diagnosis of Addison’s disease. Other causes of pigmentation 
must be carefully taken into consideration and differentiated 
from Addison’s disease, such as Graves’ disease, bronze diabetes, 
pernicious anemia, cachexia accompanying malaria, syphilis, 
malignancy and tuberculosis, chronic skin disorders, vagabond’s 
disease, chronic eczema in pellagra, arsenical pigmentation and 
pigmentation seen in chronic gastro-intestinal disorders, and 
long-continued chronic irritations of the skin. 

The following is the history of the patient: Mrs. E. C., 
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white, aged thirty-eight 3 Tars, who was admitted to the hospital 
August 6, 1920, and died August 18, 1920. 

Chief complaint on admission was general weakness. 

Family History. — ather living and well at age of seventy-six 
j'ears; mother living and well at age of fiftj'-six years; 4 brothers 
and 2 sisters li^^ng and well; 1 brother and 1 sister died of 
diphtheria. No history of cardiac, renal, or malignant disease 
in the family. 

Personal History. — ^Patient had measles and chicken-pox dur- 
ing childhood; general health has alwaj’s been the very best until 
the present illness. Menstruation established at thirteen j’^ears, 
was always regular until it disappeared four months ago. In 
1906 patient was married and now has a boj'' thirteen years of 
age. Patient has had no miscarriages. Habits have alwa}^ 
been excellent. Appetite good, bowels constipated. Patient 
does not recall ha^ing any injuries or operations 

History of Present Illness. — ^Began in June, 1919, when 
patient, who had been in good health, was taken ill with an 
acute colicky pain throughout the abdomen, accompanied bj' 
vomiting. There was no fever, no tenderness. Forty-eight 
hours after the attack began patient became jaundiced, free 
from pain, but the nausea and, at times, the vomiting persisted. 
Immediatety following the onset of the disease the patient was 
taken to a hospital for treatment and was told by the phj^cian 
that she had “liver trouble.” She felt at the end of two weeks 
that she was not benefited bj’’ her stay in the hospital, and she 
decided that she would return to her home and place herself 
under the care of her famil}' ph}’sician. She was kept in bed at 
home continuous!}' for eight weeks and during that time her 
weakness remained about the same. Against the ad\ice of her 
phj-sician she got up and about for several hours each daj'. 
Patient states that she had been constantly losing strength and 
her loss in weight during the past j-ear has been 30 poimds. 
About three months after the onset of her trouble she noticed 
her hair, which was dark brown, beginning to turn graj^ and her 
skin changed to a light bronze color. The hair in the avilln 
and the pubic hair also began to drop out about the time the 
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skin began to bronze. Prior to admission to the hospital the 
patient complained principally of weakness, physical and mental, 
anorexia, and nausea, wdtli occasional attacks of vomiting. 

Condition on Admission. — ^Patient shows evidence of con- 
siderable emaciation with a bronze colored skin, with areas of 
leukoderma about the left ear, on the upper part of the left 
thorax, and several patches on anterior abdominal waU. 

Physical Examination. — Head. — ^Hair gray, with evidence of 
alopecia. 

Eyes. — ^No evidence of jaundice of the sclera. Pupils widely 
dilated and react sluggishly to light and accommodation. 

Mouth. — Teeth and tonsils negative. Tongue clean and 
moist. No pigmentation of mucous membrane of the mouth. 

Heck. — ^Thyroid glands slightly enlarged. 

Thorax. — Expansion equal. 

Lungs. — Clear and resonant throughout, no rS.Ies heard. 

Heari.—Aiea. of cardiac dulness normal, sounds feeble and 
distant, a soft systolic murmur heard at the apex. 

Abdomen. — Scaphoid: no areas of tenderness or masses 
palpable. Liver, spleen, and kidneys not palpable. 

EoUremitics. — ^No edema; reflexes normal. 

Skm. — ^Aside from pigmentation, imparts to the touch a 
sensation of subnormal temperature, is soft, smooth, and elastic. 

Urine examination on five different occasions negative. 

Wassermann Test. — ^Negative. 

Blood Examinations. — ^Hb., 93 per cent.; R. B. C., 4,660,000; 
W. B. C., 15,200; C. I., 1. 

Polynuclears, 71 per cent.; eosinophils, 1 per cent.; small 
mononuclears, 26 per cent. ; large mononuclears, 2 per cent. No 
change of size or staining of red blood-cells. 

X-Ray examination of chest negative. 

Tuberculin Test. — ^Von Pirquet, negative. 

Patient was admitted to the hospital on August 6th and has 
been so weak that she has not been able to sit up in bed. She 
attempted to do so once and fainted. During her hospital 
residence her temperature ranged from 98.6° to 96° F. and her 
pulse-rate from 100 to 62 per minute; the systolic pressure 
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varied from 85 to 90 mm. Hg., and diastolic pressure from 60 to 
72 mm. Hg., and the respiratioiis were 24 per minute. 

Treatment, besides sjunptomatic, consisted of the use of 
desiccated extract of suprarenal gland, 6 grains three times daily. 

During the hospital stay the patient has been complaining of 
being cold, and on touching her bodj" in any part the skin is as 
cold as that of a corpse. Hiccup has been common and nausea 
frequent, and great persuasion was necessar}*^ to get the patient to 
take food. 

The patient stated that prior to the present illness her health 
had been excellent. This acute illness unquestionably was the 
beginning of the present condition, although in Addison’s 
disease, as a rule, the onset is insiduous. When the patient was 
first seen in the hospital her principal complaint was weakness. 
The pigmentation did not seem to her to be of a great deal of 
importance. She stated that her mother had areas of pigmenta- 
tion which were simil arly distributed over the body and had been 
present as long as could be remembered. She was therefore not 
greatly concerned about any pigmentation present on herself. 

The patient’s clinical picture was almost typical of Addison’s 
disease, and with the symptoms present at the time she came 
under observation pointed to the diagnosis with but little diffi- 
culty. The general pigmentation of the face contrasted to the 
pearly conjunctive and white teeth, presented a picture not unlike 
that of a native Philippino. 

Although death was not .unexpected, it came very suddenly. 
During the four daj's previous to the end the patient stated she 
had “sinking spells,” as she termed them, lasting fom or five 
minutes, several times a day, during which she felt verj’^ weak and 
her pulse was almost imperceptible. Nausea was continuous and 
retching was a most distressing symptom, which yielded to no 
treatment. The patient took verj’- little food or water for one 
week prior to her death on accoimt of retching and nausea. 
Death came during a sleep. It is not rmcommon to have the 
fatal issue take place during sleep or during a sjmcopal attack. 

The different forms of treatment that have been beneficial 
are the administration of desiccated suprarenal gland, 2 to 5 
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grains three times daily, or increasing doses of adrenalin given 
hypodermically. Thymus extract has been given advantage- 
ously in connection with the suprarenal products. Stimulants 
are usually without effect. The nausea, without any apparent 
cause, is a troublesome problem, and is only occasionally re- 
lieved by the usual therapeutic measures. There is no known 
specific. The use of the glandular extracts has not met with the 
success which, at first thought, it might be reasonable to expect. 
One tries suprarenal gland in all cases, but with a doubtful 
benefit. 

The important points taken from the autopsy report, at which 
the clinical diagnosis of Addison’s disease was verified, are as 
follows: 

The mesenteric nodes are enlarged, firm, and yellowish. 
The heart muscle flabby and shows gross evidence of myocardiac 
degeneration. The lungs showed no gross evidence of tuber- 
culosis. 

No gross evidence of any suprarenal tissue was foimd, but the 
fatty tissue in its locality was taken for microscopic examination, 
with the following report: The suprarenal structure showed a 
marked connective tissue increase. There was very little cor- 
tical tissue, and this in a marked state of degeneration. At the 
extreme tip of the suprarenals the cortex is thickened and appears 
to compress the medulla, and probably represents the fibro- 
blastic period of connective tissue formation. The thyroid 
gland showed a chronic interstitial hyperplasia. 
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CARCINOMA OF THE ESOPHAGUS 

Presentation of 2 Cases with Pulmonary Complications, and a 
Brief Analysis of a Series of 29 Cases. 

I WISH to present the records of 2 patients who have died on 
the medical service of the University Hospital within the present 
year of carcinoma of the esophagus and who showed certain un- 
usual features, and consequent difficulties in diagnosis, that 
were proved at autopsy to have been due to perforations into the 
pulmonary tissues. In the discussion of these reference will 
be made to the 29 cas^ of esophageal malignancy that have 
been studied on the service during the past fomrteen years. 

CASE I 

W. 0., aged fifty-four, white, male, a native of Germany, 
was first admitted October 20, 1919, on accoimt of pain in the 
epigastrium and back. Late in the previous July, immediately 
after drinking a glass of ice-cold nulk, he had been seized with a 
sharp stabbing pain in the r^on of the ninth to ele%'enth tho- 
racic vertebrae. Leaning well forward gave some relief, and in 
about a minute the pain had entirely passed away. A siTnilar 
but less severe attack of pain occurred a few weeks later, again 
coming on immediately after swallowing some food; and in the 
subsequent month he had several such attacks each day. Then 
he began to have associated pains in the epigastrium, at first 
developing about three hours after meals, and being relieved by 
eating, and later becoming constant and being made worse by 
pressure. He stated that the pains were much more violent 
over the week ends. Belching gave some relief; there was no 
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vomiting. He had had a fairly good appetite up to five weeks 
before his admission to the hospital, but it was poor thereafter, 
partly, he thought, because his doctor had put him upon a veiy 
light and somewhat monotonous diet. His bowels were regular. 
He had lost 20 pounds in the six weeks before his coming into 
our hands. During that time he had developed much weakness 
and tiredness, although he had been able to keep at his job as 
janitor in one of the University buildings. 

His past medical history was unimportant. He was married, 
but had no children; otherwise the family history was negative. 
Previous to taking up the job as janitor at the University five 
years ago he had been a steward aboard steamers and schooners 
of various steamship lines. It had always been his habit to take 
about 2 glasses of whisky and some beer daily.^ 

Physical examination showed evidence of loss of weight in 
both the panniculus adiposus and in the muscle tissue. His 
weight was 113^ pounds. The skin had a subicteric hue, was dry, 
and showed copper-colored spots over the thorax and back. 
There was a generalized adenopathy and the peripheral blood- 
vessels were definitely sclerosed, the temporal and brachial 
vessels especially being noted as tortuous, pulsating, and hard- 
ened, and the eye-grounds showed a high degree of arterial 
sclerosis. The teeth were in bad condition and there was much 
pyorrhea. The left shoulder was higher than the right. Lungs 
were negative. The heart was widened to the left, this base 
measuring 13.5 cm. The apex-beat was forcible and palpable, 
best felt in the sixth interspace. There was a reduph'cation of 
the first sound, but there were no murmurs, and the basal second 
sounds were accentuated. The abdomen was negative except 
that the liver edge was palpable and the lower abdominal veins 
were prominent. The blood-pressure was 154-78.- 

The intern’s tentative diagnosis, made at this time, was ad- 
vanced general arteriosclerosis.® 

* This history, as is customary on this service, was taken by one of the 
fourth year medical students acting as a clinical clerk in the medical wards. 

> This physical examination was made by the intern. 

’ It is the custom for the intern to make and record on the history a 
tentative diagnosis as soon as his examination is completed. 
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Hie routine dinical examinations u-ere made and reported 
upon as follows: 

Blood. — 4,050,000 red cells; 13,800 white cells; hemoglobin 
60 per cent. The differential count revealed 65 per cent, neu- 
trophils, 20 l}Tnphocjd;es, 11 large mononuclears, 2 transitionals, 
1 eosinophil, and 1 basophil. 

Urine. — Specific gravity varied firom 1.009 to 1.027, contained 
no albumin or casts, and no red blood-ceUs or excess of leukoc\i;es. 

Phenolsulphonephthalein Test. — ^70 per cent, elimination in 
two hours — 60 per cent, in the first hour and 10 per cent, in the 
second. 

Blood Wassermann. — ^Negative. 

Gastric Analysis. — ^The contents, obtained forty-five minutes 
after an Ewald meal, measured 90 c.c. and had a free acidity of 
32, with a total acidity of 48. There was no occult blood. There 
was no difficulty in passing the gastric tube. 

Special eye examination by Dr. B. F. Baer, Jr.: “0. D. and 
0. S. show advanced retinal vessel sclerosis.” 

Blood-serinn examined for bile — ^none found. 

A Roentgen examination of the gastro-intestinal tract showed 
a constriction of the lower 6 cm. of the esophagus, which was 
interpreted as being due to cardiospasm. The position of the 
stomach was normal and there was a continuous moderate 
hyperperistalsis with an associated commensurate hj^permotility. 
The waves reached the pylorus without interference and there 
were no defects in the outline of the stomach or duodenal cap. 
The plates showed nothing further except that the}' confirmed 
the finding of a large or low liver. Subsequent roentgenographic 
study showed a ptosis of both flexmes of the colon and very 
marked colonic stasis. 

A second gastric analysis showed no retention, a total acidity 
of 31, free hydrochloric add of 12, and occult blood positive. 

On November 1st the patient became dissatisfied and de- 
manded his release from the hospital. We were at a loss to know 
what diagnosis to enter on his record. Dining his stav three 
diagnoses had been imder consideration, the first one, of arterio- 
sderosis, ha\'ing been made by the intern at the time of his original 
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physical examination, and the others, of hepatic cirrhosis and of 
cancer of the alimentary tract (location doubtful), having been 
suggested tentatively and respectively by the two assistants on 
the ward. The presence of arteriosclerosis was unquestionable, 
but it did not seem sufficient to explain, as one of the assistants 
noted at the time, “the steady rapid progress of the symptoms, 
the loss of weight and weakness, and the patient’s appearance.” 
Furthermore, in view of the ease with which the gastric tube 
passed through the esophagus, the gastric analysis, the negative 
rectal examination, and the roentgenographic study, the diag- 
nosis of alimentary cancer did not seem justifiable. The ap- 
parent hepatic enlargement and the dilated abdominal veins, 
together with a history of alcoholism, were, however, somewhat 
suggestive of an early stage of portal cirrhosis, and it occurred 
to us that the Roentgen finding of constriction in the lower 
esophagus might have been due to dilated esophageal veins from 
portal obstruction. We therefore entered a diagnosis of early 
hepatic cirrhosis, fully realizing at the time that this was not 
firmly established. 

The patient did not improve, and returned to the hospital 
just one month later. During that time he had been able to do 
light work for two hours each day, but was so weak that he had 
to spend the remainder of the day in bed. Until November 
26th he had been able to swallow only liquid foods, and on that 
date he had the sensation, as he said, “as though a trap-door had 
shut down” in his stomach, stopping the passage of food. There- 
after he had regurgitated liquids just as he had swallowed them. 
On the day of this second admission (December 1st) he com- 
plained of almost constant substernal pain, from the supra- 
sternal notch to the xiphoid, and described it as being "deep 
inside.” Otherwise his symptoms were as on the previous 
admission. 

At this time his weight had dropped to 102 pounds. He was 
beginning to look quite cachectic, abdomen was scaphoid, the 
abdominal veins were all the more prominent and the liver edge 
was not certainly palpable, but a mass was felt and taken to be 
the right kidney. There were 4,840,000 red blood-cells with a 
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hemoglobin of 78 per cent, and there was a leukocytosis of 
11,400. On December 3d lie was able to swallow a little milk, 
and a roenl^enoscopic examination showed that a bismuth meal 
passed with difficulty through the cardia into the stomach. On 
the following day Dr. George P. Muller, by’’ an esophagoscopy, 
discovered a constriction 5 inches below the pharymx, which 
could, however, be passed by the instrument. After this ex- 
amination the patient felt much relieved, was able to eat semi- 
solid food, and was comdnced in his own mind that the obstruc- 
tion had been removed. Again he insisted upon leaving the 
hospital, and went out, against advice, on December 6th. 

Four days later he was admitted for the third time on ac- 
count of a recurrence of the esophageal obstructive syonptoms. 
He was given bentyl benzoate, 7 c.c., five times a day^, but -with- 
out relief of symiptoms, and two days later an esophageal bougie 
was passed; this affording marked relief and permitting him to 
eat such things as toast, egg, etc., for a few days. Then, in 
order to minimize the irritation of the suspected esophageal 
lesion and at the same time to push feeding, a gastric tube of the 
Einhom variety was introduced into the stomach, and through 
this he was given daily food with a value of 1500 to 2000 calories 
for three day's. His general condition improved, and again he 
was able, -without difficulty, to take semisolid food. 

On December 21st it w 2 is suggested that, on account of the 
extent of the heart to the left (14 cm. measured on the skin sur- 
face), -without any other evidence of cardiac pathology' and -with 
no heart soxmds over the sternal area or to the right of it, where 
the dulness extended for 4 cm., there might be a mediastinal 
lesion pushing the heart to the left and producing the esophageal 
obstruction. A stereoscopic Roentgen examination, however, 
suggested that the heart itself was enlarged and that there was 
no mediastinal mass displacing it. The Roentgen report by 
Dr. H. K. Pancoast, however, read: “Very decided enlargement 
of the hilus shadow on the right side, cause not determined.” 

On January' 1, 1920 the daily note read: ‘Tatient complains 
of not being able to take any semisolid food, says his spasm is 
getting worse.” The next day he could not get liquids through. 
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A bougie was passed and again gave relief. On the 3d be bad 
21,500 leulcocytes, but temperature was normal; red cells num- 
bered 4,210,000 and bemoglobin was 72 per cent. Tbe leukocytes 
bad mounted to 24,700 by tbe 6tb, still there was no fever, and 
no cause could be discovered for tbe leukocytosis. From tbe 
8tb to tbe 12tb be bad a sbgbtly elevated irregular temperature 
(99° to 100f° F.) ; on tbe latter date tbe white blood-cells num- 
bered only 8900. For tbe next ten days be bad a low, irregular 
fever, but was gaining weight and eating well. On the 22d it 
was noted that the tongue was red and patchy and that there 
was a whitish membrane on the buccal mucous membrane, and 
much pus about the teeth. A smear of tbe pus showed the 
fusiform bacilli and spirilla of Vincent. Blood now showed 
3,850,000 red cells, 12,400 leukocytes, and 57 per cent, hemo- 
glbbin. Sputum showed Type IV pneumococci. Blood urea 
nitrogen was 19 mg. per 100 c.c. of blood. Fractional gastric 
analysis showed a free acidity of 10 to 15, with a total acidity 
of 20 to 30; occult blood was strongly positive. A diagnosis of 
Vincent’s infection was made. 

At this time, because of the Roentgen finding at the right 
pulmonary base and the subsequent clinical course, a neoplasm 
of the lung was suspected, and a repetition of the stereoroent- 
genographic study of the chest suggested. This, made on the 
26th, showed no change. Three days later, however, a roent- 
genogram of the esophagus, made after swallo\ving a bismuth 
mixture, showed a tight constriction with irregular outline 
strongly suggesting malignancy. 

On February 3d the temperature, which had been normal 
for a week, began to rise, getting to 102° F. in the course of 
twenty-foiu: hoxirs, and it continued irregularly until death, on 
the 8th. This was attributed at the time to a recrudescence of 
the Vincent infection, many small patches reappearing in the 
mouth. 

On the day of death, without warning, the patient suddenly 
collapsed, complaining only of vertigo, and soon presented a 
feeble pulse and moisture in the lungs, death supervening after 
a few hours. 
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Autopsy Findings. — A complete autops}’’ was performed by 
Dr. Baldwin Lncke, who reported upon the esophagus as fol- 
lows: “In the lower part of the esophagus is a necrotic, gan- 
grenous, fungoid mass which almost occludes the lumen of the 
organ; this mass has infiltrated and destroyed the entire esoph- 
ageal wall, and is adherent to the neighboring- structures, espe- 
cially the basal lobe of the left lung, into the substance of which 
the necrotizing tumor has spread.” In describing the gross left 
lung findings he stated : “Adherent to the basal lobe is a necrotic 
mass springing from the esophagus, and in the substance of the 
lobe a ragged walled ca^’it>■, an abscess, the size of a fist, con- 
taining verj" foul-smelling brownish fluid. The ca^dt 3 ’■ is near 
the apex of the heart, and in places almost reaches to the pul- 
monarj- surface, separated onlj* by a very thin strip of limg 
tissue.” The rest of the basal lobe he found to contain numerous 
grajish and reddish-brown consolidated areas; the interv^ening 
tissue was verj' moist and congested. The right limg was moist 
and bloody, but arr containing throughout. The peribronchial 
Ijinph-nodes were enlarged, juicy, and congested. 

Surrounding the cardiac end of the stomach was foimd a 
chain of large, rather firm Ijunph-glands, about a dozen in 
number, and avera^g from 2 to 4 cm. in diameter. Except 
at the cardia the stomach was nowhere infiltrated by the esoph- 
ageal tumor mass. The liver was enlarged, had a dusky red 
color, and indistinct lobulations. The aorta showed earlj* 
atheroma. 

The microscopic examination proved the tinnor to be a ver}' 
necrotic epithelioma. The lung tissue in the immediate neigh- 
borhood was frankly gangrenous; the scattered consolidations 
"a'ere of the U-pe seen in septic lobular pneumonia. 

Discussion of Case I. — ^This case is interesting because of 
the misleading nature of the early sjmptoms and signs, and the 
consequent e.xtreme difficultj' experienced in arriving at the 
correct diagnosis. The patient was in the hospital off and on 
for three and a half months, and although a low esopha^real 
obstruction was indicated by the first roentgenographic studv 
and it was confirmed by esophagoscopic examination during his 
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second admission, it was not until the roentgenologist reported 
a distinct irregularity in the lesion, just ten days before death, 
that we were convinced of the true nature of the process. In 
the first instance we were thrown off the proper line of thought 
by the absence of the usual early symptoms, of dysphagia and 
localized pain, and by the presence of signs suggestive of liver 
disease; later, by the absence of anything more definite in the 
report upon the esophagoscopic study than a constriction 
and by signs suggesting that this might be due to pressure 
from without; and finally, by the readiness with which the 
patient’s late d 3 ^phagia was overcome by the passage of 
bougies. 

The pulmonary lesions were not diagnosed during life, and 
here again our failure lay in that our attention was misdirected. 
When the patient developed a temperature that might ordi- 
narily have caused one to think of a secondary pulmonary con- 
dition we found a Vincent’s infection of the mouth. Further- 
more, the physical signs in the chest were never suggestive, 
the roentgenograms of the lungs were largely negative (due to 
the location of the abscess behind the heart), and the patient 
did not have a cough and expectoration. The latter can be un- 
derstood when it is pointed out that the gangrenous abscess was 
low in the chest, probably did not communicate with a bron- 
chus, and almost certainly discharged its contents by way of the 
esophagus into the stomach. 


CASE n 

R. D., aged sixty-four, Irish, white male, was referred from 
the medical dispensary to the medical wards of the hospital on 
October 18, 1920. 

Chief Complaint. — Cough, sleeplessness, and poor appetite. 

Present Illness. — ^Following an attack of influenza in Feb- 
ruary, 1920, he had a gradually increasing but largely non- 
productive cough, and for two weeks there had been some 
anorexia, dyspnea, and sleeplessness. There had been no bloody 
expectoration. He gave no other history of gastro-intestinal or 
circulatory disturbance. There were no urinary symptoms. 
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He had lost about 5 pounds in the three •weeks preceding ad- 
mission. 

Past Medical History. — ^He had had only ■n^hooping-cough in 
childhood, spinal meningitis at the age of •twent 5 ’--nine, and 
influenza on two occasions, in 1918 and in February, 1920. He 
denied venereal infection. 


. Family History. — ^Negative except that his -wife had suffered 
from mdanchpKa since her menopause, and that they had lost 
3 children — 1 at birth, 1 of an accident, and 1 of pulmonary 
tuberculosis; 4 children ■were li'ving and well. 

Social History. — ^He had worked in a roller-bearing plant, 
but was never exposed to an excessive quantity of dust, and the 
work was not particularly hea'vy. He lived imder good h 5 'gienic 
conditions. Formerly he had used alcohol somewhat excessively; 
smoked to some extent. 


Physical Examination. — ^This examination, as made by the 
medical intern at the time of admission, was recorded in brief 
as follows: Patient is a lean, cadaverous, weary looking, white 
adult male. There is evidence of emadation, the skin hanging 
about him very loosely. The s kin has a dusky cyanotic tinge, 
Md his sderae are subicteroid. Mentality is dear. His breath 
IS very foul and during heavy coughing spells he becomes quite 
dyspneic. His pupils are small and the irides react sluggishl}’- 
to light, and apparently not at all to accommodation. Tongue 
is hea-vily coated and is tremulous. Teeth are in frightful con-, 
dition, all being mere stumps, and there are pyorrhea and gin- 
givitis. Tonsils and oropharynx are congested. 

The chest is rather emph 3 'sematous in shape and the supra- 
^d mfrada\’iciilar fossm are prominent. There is some lagging 
of the left side during inspiration. Movement of the left dia- 
phragm on the chest wall posteriorly cannot be determined. 
Costal margins move outwardly verj’- slightly during inspira- 
hon. ^ The ribs and interspaces are prominent. There is some 
impairment to percussion over the left chest posteriori}-, less 
marked about the root of the left lung than dsewhere. A few 
waise rales are heard over the chest generaUy, espedaUy over 
the left chest posteriori)'. 
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The heart outline gives the following measurements: right 
base 2 cm., left base 10§ cm., right oblique 9| cm., left oblique 
14 cm., and height 12 cm. The apex-beat is not visible and only 
vaguely palpable. There are ho murmurs, arhythmias, or im- 
pairment of muscle sounds. The puhnonic second soimd is 
accentuated. Abdomen and genitalia are normal. Rectal ex- 
amination is negative. The deep and superficial reflexes are 
normal. There is cyanosis and beginning clubbing of the fingers. 
The radial and brachial arteries show evidence of sclerosis. 

The intern’s preliminary tentative diagnosis, based upon the 
history and his physical examination alone, was “bronchiectatic 
cavities in left lung.” 

Subsequently the following clinical examinations were made 
and reported upon: 

(1) Urine. — ^Negative but for a very faint trace of albumin 
and some hyaline, light and dark granular casts. 

(2) Blood. — ^Red cells 3,480,000; leukocytes 13,300; hemo- 
globin 71 per cent.; differential, normal. 

(3) Sputum. — Seropurulent, greenish, of necrotic odor, no 
elastic fibers or tubercle bacilli; culture showed Gram-negative 
rods and non-hemolytic streptococci. 

(4) Phenolsulphonephtlialein Test. — 30 per cent, elimination 
in the first hour, subsequent collections not reported upon. 

(5) Blood Wassermanii. — ^Negative. 

(6) Blood-pressure. — 115 systolic, 65 diastolic. 

(7) Laryngeal Examination. — Slight infiltration of the left 
arytenoid cartilage, which was regarded as somewhat suspicious 
of tuberculosis. 

On October 21st one of the assistants on the service made a 
note calling attention to the harassing, brassy, usually unpro- 
ductive cough and the extremely foul odor of the breath. He 
also noted a supracardiac area of dulness, measuring 10 cm. in 
width, in both the first and second interspaces. The heart he 
found wider than previously recorded, 12 cm. to the left and 
4 cm. to the right of the midline, and there was a faint systolic 
murmiu at the aortic area. At the left pulmonary apex pos- 
teriorly was found distinct impairment on percussion and there 
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were a few rales. At the left base were found slight impairment 
on percussion and a few dr\- and moist rales. On the basis of 
the data accumulated at this time the following diagnostic sug- 
gestions were noted: “An old tuberculous lesion at the left apex; 
mediastinal involvement, tuberculous or aneun,'smal; bronchitis 
■with probably small bronchiectatic ca\ities at the left base.” 

The following day a Roentgen stud}' of the chest was reported 
upon as follows: “There is a lesion at each base ■with marked 
fibrosis,, significance rmcertain.” 

On the 23d examination of the lungs by the intern showed 
dulness at the left apex,, extending down to the angle of the 
scapula, and the percussion note seemed more impaired at the 
right base than at the left, but there were still no changes in the 
auscultator}' signs. He added that a diagnosis of broncho- 
pneumonia, superadded to whatever the fundamental pulmonary 
condition might be, deserved consideration; and for the follow- 
ing reasons; 

(1) The sudden increase in s\Tnptoms two weeks before, ■with 
subsequent increasing dyspnea. 

(2) The variability of the chest signs. 

(3) The irregular temperature curve (97° to 103° F.) ■\vhich 
had been present since admission. 

(4) The leukocytosis. 

( 5 ) The Roentgen e\idence of lesions at the bases. 

On the 24th the patient grew weaker gradually, blood-pressure 
dropped, pulse became intermittent; he complained of severe 
pain in the precordium, and finally died. 

Autopsy Findings. — ^This autopsy also was performed b}- 
Dr. Lucke. He found the lower fourth of the upper lobe and 
most of the basal lobe of the left lung almost solid. The cut 
surtace of these areas showed many grayish-yellow spots of con- 
solidation. tending toward confluency. In the right lung tlie 
basal lobe contained man}' firm areas and in the upper lobe were 
scattered firm areas. The peribronchial hanph-glands were 
markedly enlarged and iuicv. 

-Vt the point in the trachea where the right bronchus norniall}' 
comes oil was an area of complete erosion (2 x 3 cm.) which led 
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into a sac-Iikc cavity, 5-o cm. in depth and 2’, cm. in width, the 
interior wall being ragged and containing fouksmelling material. 
At the lower end of the cavity the remaining portion of the right 
bronchus was recognized, indicating that the cavity represented 
a complete erosion of the first portion of this bronchus and a 
dilatation of the reparative fibrous wall. What appeared to be 
a very large caseous lymph-node lay against the wall of the 
cavity, but upon dissection it was found that this was really a 
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Fip. 128. — Specimen from Case II. Tlie pale mass in llie opened esopha- 
gus is tlie epitlielioma. The ragged opening in tlie traeliea is sliown between , 
the two glass rods. (Courtesy of Dr. Hahlwin Liickc.) 

tumor of the esophagus. When the latter was opened a pale 
white, somewhat firm, and jiartly necrotic mass was seen to 
obstruct almost the entire lumen. This tumor lay behind the 
bifurcation of the trachea, tvas nodular, and formed an irreg- 
ular ring. No distinct communication could be traced between 
the cancer and the erosion of the right bronchus, but because 
of the evidently newly formed connective tissue walling off the 
eroded portion Dr. Luckc felt that such a connection had existed 
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at one time. Microscopic study showed the tumor to be a partly 
necrotic epithelioma. 

Discussion of Case IT. — ^The bronchopneumonia above de- 
scribed was, of course, properly identified clinically on October 
23d, five days after the patient’s admission, but the finding of an 
esophageal carcinoma at necropsy was surprising. This caused 
a careful review of the case record to determine whether or not 
any possible clue had been overlooked. The history as obtained 
in the ward was certainly not in the least suggestive, but in going 
further back into the dispensary records, which had not been 
seen up to this time, it was foimd that the historian had obtained 
a statement from the patient to the effect that he had been 
obliged to wash down his solid food with water. This item of 
history was of the greatest importance and was a clue that 
would almost certainly have led to a diagnosis had it been appre- 
ciated in the wards. Because of the failure to elicit this history 
in the wards and because of the patient’s ability to take with- 
out complaint the soft diet which was ordered for him, no at- 
tempt had been made to pass a stomach-tube or a bougie, to 
esophagoscope him, to look for blood in his stools, or to make a 
Roentgen study of the gastro-intestinal tract. His physical con- 
dition would perhaps in any case have rendered inadvisable the 
introduction of instruments into his esophagus, but a roent- 
genographic study was certainly possible, and this alone would 
probably have made the diagnosis. Thus this case particularly 
emphasizes the e.’rtreme diagnostic value of careful and e.vhaustive 
history taking. 

General Discussion. — ^The postmortem examinations on these 
2 cases revealed errors in diagnosis that are perhaps more com- 
monly made than is generally appreciated. In the one the 
primary disease was finally recognized clinically, but not the 
complication, while in the other the secondary process, but not 
the original affection, was diagnosed. The latter is perhaps the 
less likely mistake, but, as our case shows, it is a possibility. The 
former is rmdoubtedly a frequent error, as statistics from the 
autopsy table show that perforation of the esophagus occurs in 
about one-half of all cancer cases, while clinically they are recog- 
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nized only occasionally. It is usually assumed that when the 
air tracts are perforated the swallowing of food sets up a cough, 
TOth often the expectoration of food particles, and that when an 
opaque meal is swallowed under the roentgenoscope it can be 
seen entering the air passages, thus making the diagnosis; but, 
as both our cases show, neither of these things need necessarily 
occur. In the first instance the bismuth did not enter the pul- 
monary cavity, probably because the latter was entirely filled 
with material, and if food did enter the cavity it could not be 
coughed up because the bronchi were closed off from the dis- 
eased area by an inflammatory reaction. In' the second case 
neither of these diagnostic phenomena could occur while the 
patient was imder onr observation because by that time the 
commimication between the trachea and the esophagus had 
become occluded. 

Because of such possibilities of error it is weU to remember 
that once the fact of esophageal stenosis is established in a per- 
son past middle life, and where there is no apparent cause, cancer 
is a good surmise. In point of frequency this organ stands fourth 
among the parts of the body so affected, being exceeded only 
by the stomach, the uterus, and the breast. It forms 5 to 7 
per cent, of aU cancer encoimtered in man. The neoplasms are 
usually of the soft variety, readily degenerate, and because of 
irritation from the opposing walls and the passage of food, with 
the implantation of bacteria, they tend to ulcerate extensively. 
This process leads to early involvement of adjacent structmres, 
and, because of the importance of the latter, various striking 
clinical pictures are presented. Unless such pictures, as com- 
plications, are kept in mind the original disease may be over- 
looked. 

Perforations, as stated, are not infrequent. They occur most 
often into the larger air passages: the larynx, trachea, and 
bronchi; but also into the mediastinmn, pleura, lung, aorta, and 
pericardium. Such perforations into the air passages are not 
immediately fatal, but they lead to limg infection, with the 
development of bronchopneumonia, abscess, or gangrene, these 
conditions determining the fatal outcome. When the medias- 
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tinum is involved an infective interstitial emphj^ema of the 
neck tissues occurs. In other instances perforation may lead to 
immediate death, as when the aorta or other large blood-vessel 
is involved, the complication being appreciated clinically by 
hemorrhage from the mouth. . 

Aside from these perforations, the groudh may involve such 
other structures in intimate relation with it as the left recurrent 
laryngeal ner\’e, giving laryngeal paral3^s, and cases have been 
reported in which the vertebras were involved, and even the 
spinal cord itself, with a consequent paraphlegia. Secondary 
deposits often occut in the cervical and mediastinal glands, and 
in the glands about the cardia of the stomach, and also in the 
stomach wall itself, the diaphragm, the liver, and the peritoneum. 

ANALYSIS OF DATA ON 29 CASES 

Perhaps I can now best present the usual picture seen in 
patients suffering from cancer of the esophagus by analyzing 
briefly such data as we have on the 29 cases that have been studied 
on the sendee of Dr. Alfred Stengel since Januarj^ 1907. They 
were distributed, according to years, as follows: 1 case each in 
1909, 1910, 1911, and 1918; 2 in 1907, 1909, 1914, 1915, and 1917; 
3 in 1912, 1916, and 1919; and 6 thus far in 1920. There is no 
ob\'ious explanation for the increase during the present year, the 
number of beds not having been increased during the past decade. 

The ages of the patients xmiied from forty-one to eighly-two, 
with an average of fifty-seven and nine-tenths and a median of 
fifty-sLx. This is in accordance with the available published 
statistics. Males predominated in the proportion of about 5 
to 1, there being 24 males and 5 females, a female percentage of 
17-2. This is a higher female ratio than is generally accepted. 
All were Caucasian, the Americans, Irish, and Germans pre- 
dominating, with the following respective figures: 9, 6, and 5. 
These figures, however, are not significant, since the}' represent 
roughly the percentages of these nationalities in oiu wards. 
No special occupation was favored, no more than two having 
the same, these being farmers, gardeners, and machinists. It is 
recognized that alcoholism is frequently associated with this 
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disease, and to this our series lends support. Seven stated that 
they were excessive users of alcohol, 9 moderate users, and 5 
drank to some extent. In only 5 instances was a negative his- 
toiy obtained, and these were all women. The Wassermann test 
was done in 19 instances and in 18 it was negative; in the other 
1, proved at operation to be malignant, it was moderately posi- 
tive. Of the 10 patients in whom no test was recorded, 3 denied 
luetic infection, and there was no suggestive history in any of 
them. 

The duration of s 3 Tnptoms before admission to the hospital 
varied from three weeks to fifteen months, with an average of 
six months. In every instance there was obtained a statement 
which suggested some difficulty in swallowing, in the beginning 
usually of solid foods only, but often of both solids and liquids. 
Sometimes the food would pass through, but the patient was 
aware of some discomfort, usually referred to the xiphoid area, 
and often spoke of a sense of obstruction; in an even greater 
number of instances he told of an actual regurgitation of food 
soon after swallowing it. When pain was present its location 
was of interest. In our series it was localized in the lower sternal 
area II times; in the epigastrium, 8 times; the back, 5 times; 
the shoulders, 3 times, and in the upper sternal region twice. 
The reference to the back is of importance in connection with 
our first case, W. 0., who had as his initial symptom sudden 
severe pain in the lower thoracic spinal region, and this asso- 
ciated with the swallovsing of a cold liquid at that instant is 
significant diagnostically. It recafis the e.\-perimental work of 
Hertz, 1 who found that the sudden inflation of a balloon in the 
esophagus gave rise to a sensation of pain accurately localized 
deep in front and associated invariably with pain at exactly the 
same level behind. So long as the sensation was only that of 
fulness or obstruction it was never referred to the back. He be- 
lieved this to be a true referred pain, “the afferent impulses from 
the esophagus in these cases being conveyed by sympathetic 
fibers to the segment of' the spinal cord, which supplies the sen- 

* Hertz, Arthur F. : The Sensibility of the Alimentary Canal, Oxford 
University Press, 1911, p. 52. 
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sory nen'es to the miiscular and other tissues, in which the re- 
ferred pain is felt” In this connection also another of our cases 
was interesting in that there was a complaint of pain in the left 
face. This reference of pain is probably simi l ar to that of 
brow-ache from swallowing ice-cream, which Hertz explains as 
being due to sensory impulses passing up the vagus and “in- 
creasing -the irritability of a part of the neighboring nucleus of 
the fifth nerve.” The other significant item of history related to 
weight loss, which was mentioned in almost every instance and 
ranged as high as 80 pounds, usually 30 to 40. 

In spite of this rather marked loss in weight, which was 
probabty largely due to insufficient intake of food, the blood- 
picture was not markedly afiected, the average hemoglobin 
reading being 68 per cent., and the average red cell count 4,240,- 
000. In only 6 patients was the initial hemoglobin reading less 
than 60 per cent. The leukocytes numbered from 5800 to 22,800, 
but, with a single exception, were 15,000 or less, the majority 
being within normal limits. 

The site of the lesion in the esophagus, as determined by the 
distance a tube could be passed, bj'^ esophagoscopy, by roent- 
genoscopic study, or by necropsj', or by a combination of these 
methods, was as follows: 2 of the tumors were situated in the 
cervical portion of the esophagus, while 8 were in the upper 
thoracic portion (be^niung at the bifurcation of the trachea), 
and 19 were in the lower third. 

Of the 29 patients, 22 were roentgenographically studied and 
11 had one or more esophagoscopies; 9 recjuired gastrostomies 
while in the hospital, and 5 of these died within a few da3's after- 
ward; 3 were treated with radiiun, but none was apparentl}' 
benefited, although recent experience in the Roentgen labora- 
tory of this hospital suggests that such treatment, if begun 
early, prolongs life, gives decided comfort, and often obwates 
the necessity of a gastrostomj*. 

There were 8 deaths in the hospital, but only 3 autopsies 
were obtained. Two of these necropsies are reported above, 
each showing a perforation, while the third one, on the body 
of a patient who had had a gastrostamj' performed three weeks 
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before and had been treated with radium for several months, 
showed an almost completely occluded esophagus, but no per- 
foration, and metastasis only to some neighboring lymph-glands. 
There was clinical evidence of metastasis to the right supra- 
clavicular glands in one case, to the stomach in one operative 
case, and to the liver in another. It is reasonable to suppose 
that most of the others had metastases of some kind, and that 
perforations were present in some of them. 



CLINIC OF DR. JOSEPH C. DOANE 
Philadelphia General Hospital 


SOME MANIFESTATIONS OF ALCOHOLISM 

To the minds of many, alcoholic inebriety suggests but the 
idsion of a reeling figure, reeking uith the fumes of a liquor, 
the character of ■which depends on the purse and the prominence 
of the indi'vidual. To the initiated, the picture above suggested is 
but the commonest, and least interesting, of the many and varied 
clinical manifestations produced by alcohol in toxic doses. It is 
the purpose of this clinic to illustrate a few of the mental and 
physical states by which the physician is frequently confronted, 
and to suggest very briefly some fundamental points in diagnosis 
and treatment; for, in spite of legal enactment, it seems likely 
that for some time to come the phj^idan must needs meet the 
problems inddent to the toxic effect of alcohol. Espedally 
today must we be alert to detect not only this easily recognizable 
and still not infrequent dassical picture of acute inebriety, but 
also the less common, and often undetected symptomatology, due 
to the many alcohol-containing preparations, ■with more or less 
harmful drugs in combination. 

Not a few deaths have resulted in the past year from the 
imbibition of various pharmaceutic preparations containing 
methyl alcohol. The prostration, the violent gastro-intestinal 
reaction, the idsual distvubances, and frequently the historj’- of 
the consumption of an unkno^wn preparation, or one known to 
contain wood alcohol, usually suflices to put us on our guard. 
We have seen but a comparatively few such cases in the past few 
months, but while the public is more aware than formerly of the 
e.xistence of an alcohol quickly death dealing in its effect, a 
considerable number of cases may arise at anj^ time as a result 
of a con'dvial company, all partaking of the same preparation. 

1*83 
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It is of interest to note that in this hospital while in 1919, 1471 
patients suffering from acute alcoholic inebriety were admitted, 
in 1920 there were 807 such cases— evidence enough of the diffi- 
culties encountered when men endeavor by legislation to uproot 
an impulse, frequently so complex and little understood in its 
causation. Just as chemically there is a striking similarity be- 
tween alcohol and ether, so do we find that the reaction of the 
central nervous system to the effect of these drugs is in many 
ways identical. The therapeutic effects of alcohol, ether, and 
opium on the brain and cord differ mainly in rapidity and per- 
manency of action, and death from either one is caused by a toxic 
depression of the higher centers. 

Alcohol, then, may be classed as a narcotic, and as such 
finds its proper place in any adequate discussion of the drug 
intoxications. Not only should mention be made of its toxic 
mental and nervous changes, but, being a direct protoplasmic 
irritant and dehydrator, alcohol, brought in long-continued 
contact with bodily tissues, leaves m its wake the classical sclerotic 
changes so well known to the physician. For practical purposes 
we may classify roughly the cases which find their way to a 
large municipal hospital into five groups, namely: the mental 
changes incident to chronic alcohoh’sm; alcoholic delirium, acute; 
dipsomania; polyneuritic psychoses; and acute alcoholic delu- 
sional and confusional states. 

This morning we desire to illustrate several of these interest- 
ing conditions by means of a few selected cases : 

Oatee I. — 0. McG., aged forty years, ironworker by occupation, 
was readmitted on December 5, 1920, after having been out of 
the hospital but four weeks. On admission the patient was not 
acutely intoxicated, and, while extremely nervous, was not 
actively hallucinatory. 

The record keeper informs us that this is his forty-seventh 
admission to this hospital for the treatment of alcoholism. 

On October 17, 1920 this patient was brought to the hospital 
in a state of acute haHudnosis, assodated with tremors and a 
history of prolonged drinking. During his stay on this occasion, 
after a period of apparent progress toward recovery, on November 
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2, 1920 he again became noisy and difficult to manage, requiring 
restraint. Sis: days later, after being three days out of bed, the 
patient again became disturbed; the tremors of fingers and tongue 
returned, but mild sedation prevented another setback. On his 
last admission there was a similar recurrence, after being normal 
for several days. 

Physical examination reveals, as you see, the typical fades of 
the chronic alcoholic. The pupils react sluggishly, and fine 
tremors of the tongue, lips, and fingers are present. There are 
no other str idin g phj^sical findings except moderate peripheral 
arteriosderosis and a palpable liver. 

Comment. — ^This is a case of chronic alcoholism of long stand- 
ing, and a presumably high tolerance. I have treated this 
patient for at least foiu: attacks of acute alcoholic delirium, and 
have aborted as many more by the preventive measiures to be 
discussed in connection with our next case. 

The progressive physical and psychical deterioration which 
accompanies the long-continued use of alcohol frequently goes un- 
noticed. From a state of apparent hypemutrition to one of 
cachexia, in which the patient is tremulous, emadated, in- 
competent, and incapable, is but a matter of degree, dependent 
on time and the quantity of alcohol consumed. The psychic 
changes range from a mere irritability with members of his 
family over trifling matters to a state of egoism, disinclination 
to work, loss of will power, and of the ability to concentrate. 

This patient as an ironworker could benefit by the imusual 
opportunities offered skilled labor today — instead he does sta- 
tion porter or hospital orderly work, at a low wage. Instead of 
his facing the world, and asking or giving no quarter, he sh‘nl-g 
from saloon to hospital, and hospital to saloon, only stopping 
for a few days enroute to replenish his money or his health, so as 
to be able to spend the more lavishly. 

I call 3mur attention to the several recurrences of certain 
mental and nervous sjmptoms during treatment on his last two 
admissions. We have seen this occur in this patient on a munber 
of occasions. At one time, after a satisfactory convalescence from 
delirium tremens, this patient, after smoking a pipe of strong 
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tobacco, was found wandering in the yard of the hospital, 
acutely delirious. This probably accounts for one of the relapses 
chronicled above. 

It appears that after, or during, the recovery from an acute 
hallucinosis, the nervous and mental balance in some patients is 
so easily disturbed that the mere addition of a moderate dose 
of nicotin or of alcohol is sufficient to produce a relapse. We 
have been able to make simi l ar observations in a number of 
instances. 

The prognosis for permanent relief in this type of alcoholic is 
of course, most imfavorable; for no treatment, with which we are 
familiar, can replace or repair diseased and deteriorated moral or 
mental fiber. 

Case n. — C. S., aged forty years, a salesman by occupation, 
was admitted to this hospital on November 30, 1920, in a state 
of deliritun — showing great excitement when reaching the ward. 
He had definite auditory and visual hallucinations, the latter 
predominating; consciousness was clouded, and the patient was 
disoriented as to time, place, and person. 

This attack began three days ago, with convulsions, after a 
prolonged alcohoh'c debauch. A history of gastric intolerance 
was not procured. A similar attack occurred one year ago, 
initiated by convulsive seiziures, in which the patient, after 
a premonitory cry, became rigid, and “shook from head to 
foot.” 

Physical examination shows, as you see, an undernourished, 
poorly developed male, but with no apparent degenerative 
stigmata, and with normal pupillary reactions. There are 
visible fine tremors of the tongue, h’ps, and fingers. The bi- 
cipital reflex is active, but the patellar reflex is delayed on both 
sides. Fvurther examination fails to reveal other than the usual 
sclerotic and fatty physical changes. 

Comment . — ^This patient exhibits in his history several very 
interesting clinical facts. This attack began with convulsions, 
closely simulating epilepsy, and yet no history of other such 
seizures exists, except those of one year ago, following a period 
of heavy drinking. 
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When coming imder our obser\’’ation he was apparently in the 
second, or hallucinatory, stage of alcoholic delirimn. We do not 
frequently see delirimn tremens begin in such a stormy manner, 
and by some writers the term “alcoholic epilepsy’ is given to 
this condition. A few days of gastric irritability and intolerance, 
a developing tremor of the fingers and tongue, and, of greatest 
importance, a fear to close the eyes as night approaches, are the 
usual premonitory signs. Then follows the stage in which we 
first saw om: patient — of active hallucinosis. 

It is most important to realize that the sjmptomatology is so 
ditided, for herein lies much of the success of preventive treat- 
ment. The visual halludnosis does not often take the form of the 
patient trying to evade serpents which are about his bed — the 
general lay belief of this complication of chronic alcoholism being 
erroneous in this respect. 

Let us remind you that alcoholic delirium occurs in the chronic 
alcoholic who has gained a high tolerance for the drug; that the 
t}T)e of inebriate who drinks to excess only at interv'als, and who 
has no such tolerance, rarely, if ever, develops alcoholic delirimn. 
It is also to be remembered that a patient who exhibits maniacal 
tendencies, but who quickly returns to normal under eliminative 
treatment, usually possesses a low tolerance, and develops not a 
true delirium tremens, but an alcoholic mania. The differential 
diagnosis is of importance, and is usually easily made. The 
former is distinguished from the latter by the tremor, the slower 
onset, the intense fears, as contrasted with the pugnacious spirit 
of the latter, and the longer duration of the attack. 

•The delirimn in this patient persisted for seven daj^s, and, 
as you can see, has now completely disappeared. The patho- 
genesis of this condition is obscmre. Many and varied explana- 
tions have been offered, but this seems proved: that the attack 
IS certainly precipitated by a failure to obtain or retain alcohol, 
which must in turn result in a sudden fall in the amount of cir- 
culating alcohol in the vascular and cerebrospinal sj'stems. That 
there is a lowering in the blood alkali reserve has been proved b}- 
^larriott, Hogan, and others, hence the rationale of the e.xhibition 
of alkali in large quantities. 
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As to further treatment, time permits but little to be said. 
Alcohol administered in the incubation period in quantities 
sufficient’ to control the tremor (used merely as an indicator), 
spinal puncture, hydrotherapy, alkalis by vein (where the 
stomach is not retentive), and eliminative measures are all useful. 
Let me warn against the injudicious use of the depressive nar- 
cotics, for while the family pride often causes the physician to be 
urged to quickly quiet the ravings of the unfortunate patient, 
great damage is frequently done, if, indeed, the massive ex- 
hibition of these drugs does not unfavorably terminate the case. 
The use of mechanical restraint, of the depressant drugs, as well 
as the general tendency to polypharmacy in the treatment of the 
alcoholic states, espedally alcoholic delirium, cannot be too 
strongly deprecated. The early routine administration of alcohol 
to all patients on admission for any cause, who have evidences 
or history of inebriety, seems but a reasonable precaution. 
Especially does this seem wise when, from a compilation of 
mortality statistics, covering the work of many of the best 
hospitals, we learn that 26 per cent, of patients suffering with 
delirium, alcoholic, alone or as a complication, die. Realization 
on the part of the physician that he is deahng with a condition 
which usually covers a period of from five to seven days, and 
which cannot be relieved at once by a forced sleep produced by 
the narcotics, is of prime importance. 

One of the most discouraging features encoimtered in treat- 
ing these cases is that from the very start we must realize that 
grave damage has already been done to the cardiovascular 
system. 

Case in. — ^E. F., aged fifty-four years, laborer, was admitted 
to this hospital on December 6, 1920, after applying to the police 
for treatment for rheumatism. While being admitted, although 
he had been ffitherto quiet and rational, the patient suddenly 
began to scream “murder,” and to endeavor to escape. He 
complained that he heard people saying that he was going to die, 
and that they repeatedly bade him good-bye. 

On admission to the ward he was surly, recognized the doctor 
as a priest, but denied the use of alcohol. 
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Physical examination showed equal and promptly reacting 
pupils to both light and accommodation, and no tremors or 
speech defect. Auditory hallucinations were still dominant 
and the peripheral reflexes were normal. 

Five days after admission, as his condition had greatly 
improved, the patient was allowed more freedom. On December 
12, 1920 he suddenly attacked an orderly, evidently falsely 
recognizing in him some person who was about to do him harm. 
The patient, after having been quieted, spoke of having bought 
the hospital for $3,000,000, and expressed the opinion that no 
one had a right to detain him here. While still hallucinatory^ a 
state of depression then followed, during which he was with 
diMculty persuaded to take food. Perseveration was now present, 
a stereot 5 q)ed prayer being repeated for hours at a time. But 
slight improvement has been noted since admission, for the 
patient still remains hallucinatory’', and noth marked delusions of 
persecution. 

The Wassermann reaction is negative in aU antigens. 

Comment. — This is a case of acute hallucinosis, of e\’ident 
alcoholic origin. 

May I invite your attention to several features of this third 
case, which clearly’ distinguish this ty’pe from the patient just 
shown. You may have noticed that mention has been made of 
the predominance of auditory’ hallucinations, and that there was 
a distinct persecutory trend to his false beliefs. Then, too, in 
acute alcoholic hallucinosis consciousness is usually not clouded, 
and orientation is preserved. 

Ward conduct was normal for periods of several days, and 
when the outbreaks mentioned in his history’ took place, there 
were well-foimded delusional reasons for his actions. May I 
also call y’our attention to the absence of tremors in this patient. 
Not infrequently’ the examining physidan fails to detect a fine 
tremor of the tongue, which, when not marked, is best seen along 
the lateral margin of the tip; as y’ou see, no tremor e.xists. The 
duration of this patient’s illness also contrasts with the critical 
termination of that of alcoholic delirium. While many’ points 
of ^'ariance are discovered in the study of these two alcoholic 
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states, there is good authority for the belief that they are but a 
varied manifestation of the same toxic disorder. 

Our next patient is one of interest, since the diagnosis for a 
time was greatly in doubt. 

Case IV. — ^F. P., aged thirty-five years, a chef by occupation, 
was admitted on December 1, 1920, with no history. On admis- 
sion he was greatly excited, and restraint was necessary. He had 
visual hallucinations, but heard no voices. There was no 
distmbance of memory for recent or remote events. Answers 
to questions were incoherent and unintelligible. Speech was 
slurring, and strongly suggested the classical paretic type. As 
you see, even now there is a hesitancy and slurring in his emm- 
ciation. 

His family history is negative, save for an alcoholic history 
on the part of his father. 

The patient states that he has consumed alcohol to excess 
frequently, and we may infer that there have not been long 
periods of sobriety intervening. 

Physical examination reveals a well-nourished adult. Pupils 
w6re almost rigid in their response to light. There was, and is, 
a fine tremor of the lips, tongue, and fingers. The examining 
physician was not able to test the gait and station of this patient 
on admission. The patellar reflexes are present, but unequal in 
response time. Examination today shows orientation ; no memory 
defects; no hallucinations or delusions. There is no evidence of 
neuritis, nor does the patient show any tendency to fabrication. 

Comvient . — A provisional diagnosis of paresis was made on 
adnu'ssion, based on the faulty pupillary reaction, the slurring 
speech, the altered peripheral reflexes, and the general ward 
conduct of the patient, although later events made a revision of 
this diagnosis necessary. 

Medical literature frequently makes mention of the existence 
of a condition, in some ways resembling general paralysis in 
its early stages, to which the term “pseudoparesis alcoholica” 
has been apphed. The neuritic phenomena associated with 
Korsakoff’s syndrome, along ■with certain mental and physical 
changes, furnish some symptoms suggesting true paresis. 
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Althougli our patient exhibited a striking rigidity of the 
pupils to light on first examination, today, -n-hile sluggish, the 
reaction to both light and accommodation appears not abnormal. 

Neussel, hlignot. Turner, Thomsen, and others have de- 
scribed varying changed reactions to light in the alcoholic pupil, 
but none of these vrriters appears to be able to advance any very 
satisfactory explanation for his findings. 

As is veil known, hallucinosis, as was seen in this patient, is 
rather rare in paresis, unless this disease is complicated by 
alcoholism, uremia, or some other toxic condition. The excite- 
ment exhibited on admission is not a rare symptom in the course 
of general paralysis. But to all of us the slurring speech is 
frequently one of the early signs which arouse our suspicions of 
the true natme of the disease. Today we stiU notice the presence 
of this symptom, and on questioning our patient we learn that 
this has existed for many years, and is, in fact, a queer personal 
habit or inheritance, having no connection, either diagnostically 
or otherwise, with his present condition. Our provisional diag- 
nosis is further refuted by the Wassermaim reaction in both blood 
and spinal fluid, which is negative in all antigens. 

We desire to suggest in this case a diagnosis of acute alcoholic 
delirium. The interest of this case to us lay in the queer com- 
bination of more or less accidental features which made an in- 
correct provisional diagnosis at the time seem the only logical 
possibility. 

It appears timely to make some mention of the relation of 
alcoholism and other narcotism, in the light of the recent Federal 
and State enactments, relative to the non-medidnal use of these 
drugs. 

Many uninformed persons were quick to predict, and later 
to reaffirm their belief, that in the absence of alcohol there would 
be a great increase in the illegal consumption of opium and its 
derivatives. 

In the first place, even the casual observer can see the many 
string differences between the alcoholic and the so-called drug 
habitue. The former may be, and frequently is, truthful, 
honest, able to meet 3'our gaze with ease, capable of conducting 
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business fairty until the later stages, respects — even in long- 
standing cases — ^the decendes, is fond of family and friend, and 
is loyal to them; the latter usually is essentially untruthful, 
shifty eyed, neglectful, and unable or unwilling to conduct his 
business honestly, worships drug above all else, will steal from 
his family even though his children are in want — ^in fine, is wholly 
without healthy moral fiber. 

Then, too, there is a common belief among the drug users that 
if alcohol is xised, a supposed combination, extremely deleterious 
to their health, is formed. The alcoholic feels but scorn for the 
drug habitue, even though he himself has reached what would 
appear to be the lowest stages of his vice. 

It has been our pri^^lege to question carefully several himdred 
drug users since July 1, 1919, and we have yet to find a single 
authenticated case where an inability to get alcohol was respon- 
sible for the use of opium or any of its derivatives, nor has 
it been proved, statistically, that there is any appredable in- 
crease in the total number of opium addicts coming under the 
observation of the Federal authorities since the enforcement of 
the 18th Amendment. 
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